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Bland’s Fluid and Electrolyte 


The aim of this new book is to provide a practical, usable guide for the recognition 
and treatment of the various fluid and electrolyte abnormalities that may arise 
in medical and surgical patients. And this work does not stress surgical cases, as 
most books on this subject do. There are important chapters on heart failure, 
pediatrics, geriatrics, ACTH and cortisone. The section on Water and Salt De- 
pletion is very important today in view of the wide use of diuretics. A complete 
explanation of potassium is included, with food tables. General practitioners and 
pediatricians will appreciate the discussion of fluid replacement in diarrhea and 
vomiting of children. The behavior of body water and electrolyte in shock, burns, 


crush and blast injury is also covered. 
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Meat and its Important Contribution 


of Essential Minerals 


With the exception of calcium and iodin: ,' meat, as customarily consumed, 
makes an important contribution to the minera: .eeds of the American people. Its 
minerals include those needed in substantial amounts as well as those needed in 
trace amounts only. 

The array of data listed below gives the approximate amounts of essential 
minerals provided by muscle meat when seven ounces per day are consumed.! 
The minerals include those now known to be essential components of the human 
organism—the skeletal framework and teeth, soft tissue structures including blood, 
and substances concerned in regulatory functions. 


APPROXIMATE MINERAL CONTENT OF MEATS 
200 Gm. (approx. 7 0z.),! Edible Portion (Uncooked) 





Beef Round Lamb Leg Pork Loin Veal Shoulder 
Minerals, total’ 2.0 Gm. 1.8 Gm. 1.8 Gm. 2.0 Gm. 
Calcium’ 22 mg. 20 mg. 20 mg. 22 mg. 
Chlorine’® 147 mg. 136 mg. 125 mg. 147 mg. 
Copper* 0.2 mg. 0.2 mg. 0.2 mg. 0.2 mg. 
*Iodine‘ (Ohio animals) 0.02 mg. 0.03 mg. Data notavailable 0.01 mg. 
Iron’? 5.8 mg. 5.4 mg. 5.0 mg. 5.8 mg. 
Magnesium*® 46 mg. 42 mg. 39 mg. 46 mg. 
Phosphorus’ 360 mg. 426 mg. 372 mg. 398 mg. 
Potassium‘ 661 mg. 610 mg. 559 mg. 661 mg. 
Sodium* 164 mg. 152 mg. 139 mg. 164 mg. 
{Cobalt® 0.0002 mg. ——-— Data not yet available — —— 
{?Manganese® 0.03 mg. 0.03 mg. 0.02 mg. 0.03 mg. 
{Zinc® 9.4 mg. ——-— Data not yet available — — — 





*Iodine content of meat varies with the iodine content of feed of the animals. 
{Needed in trace amounts only. 

The average values for iron, phosphorus, and copper of the four kinds of meat 
shown constitute about 46, 25, and 100 per cent, respectively, of the National 
Research Council’s recommended daily allowances for adults, and the average 
values for chlorine, potassium, and sodium constitute about 14, 63, and 16 per 
cent, respectively, of the estimated daily adult needs, as based on mineral balance 
studies.* Although no specific information is available on the quantitative needs 
for cobalt, magnesium, manganese, and zinc, nutrition information would suggest 
that the amounts reported above have nutritional importance or significance. 

In addition to its notable content of essential minerals, meat also furnishes large 
amounts of biologically complete protein and important amounts of vitamin B 
complex, which includes biotin, choline, folic acid, inositol, niacin, pantothenic 
acid, pyridoxine, riboflavin, thiamine, and vitamin Bz. On the basis of its rich 
contribution of nutritional essentials, meat well deserves its prominent place in 
the daily diet of the American people, the world’s best-nourished people. 





1. Recent estimates of the U. S. Department of Agriculture son, H. J.: Bridges’ Dietetics for the Clinician, ed. 5, 
indicate that the per capita consumption of meat in the Philadelphia, Lea & Febiger, 1949, p. 800. 

United States approaches seven ounces per day. 5. Mitteldorf, A. J., and Landon, D. O.: Analytical Chem- 

2. Watt, B. K., and Merrill, A. L.: Composition of Foods istry; Spectrochemical Analysis of Beef for Mineral- 
—Raw, Processed, Prepared, In Agriculture Handbook Element Content, Armour Research Foundation of Illi- 
No. 8, United States Department of Agriculture, 1950. nois Institute of Technology. In Press. 

3. Estimated on basis of protein content of meats. Sher- 6. Dauphinee, J. A.: Sodium, Potassium, and Chloride 
man, H. C.: Food Products, ed. 4, New York, The Malnutrition, Including Water Balance and Shock, in 
Macmillan Company, 1948, - 155. ; Jolliffe, N.; Tisdall, F. F., and Cannon, P. R.: Clinical 

4. Ohio animals; varies with iodine content of feed. John- Nutrition, New York, Paul B. Hoeber, Inc., 1950, p. 341. 






The Seal of Acceptance denotes that the nutritional statements 
made in this advertisement are acceptable to the Council on 
Foods and Nutrition of the American Medical Association. a 
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MULTIPLE-BALLOON-KYMOGRAPH RECORDING OF THE EFFECT OF BANTHINE, 
BELLADONNA AND PLACEBOS ON UPPER-INTESTINAL MOTILITY* 


Wituram P. Caapman, M.D.,{ Artuur B. Frencu, M.D.,{ Puytus S. Horrman,§ anp 
CuesTErR M. Jones, M.D.§ 


BOSTON 


ECENT studies have demonstrated that Ban- 
thine, 6-diethylaminoethyl xanthine-9-car- 
boxylate methobromide, has a definite action on 
gastrointestinal function. This new drug acts chiefly 
as a blocking agent on the parasympathetic nervous 
system and, to a lesser degree, on the sympathetic 
nervous system.! In dosages in the toxic range it 
exerts a curare-like action on skeletal muscie. In 
man, Banthine has been found to retard gastric 
emptying, decrease contractions of the small and 
large intestine and diminish the volume of gastric 
secretion.24 When administered therapeutically, 
present observations indicate that Banthine is ef- 
fective in the treatment of patients with peptic ulcer 
and in certain disturbances of the gastrointestinal 
tract that are manifested by hypermotility.>® The 
purpose of this study was to compare the action 
of orally administered Banthine with that of tincture 
of belladonna and placebos on the motility of the 
upper small intestine in healthy adult men. The 
subjects were all college students with an age range of 
from nineteen to twenty-four years. They were 
divided into two groups. Group I consisted of 5 
subjects who had four tests each — one with tincture 
of belladonna, 0.4 cc. or 20 drops; one with a placebo 
given orally; one with Banthine, 100 mg., given 
orally; and one test with tincture of belladonna, 
0.6 cc. or 30 drops, given in the same sequence, 
Group II consisted of 26 subjects who had nine tests 
with Banthine, 100 mg., given orally; nine with 
tincture of belladonna, 0.4 cc., and 20 with placebos 
administered orally.|| Eighteen subjects had one 
test; 5 subjects had two tests; 2 subjects had three 


*From the Medical Services, Massachusetts General Hospital, and the 
Department of Medicine, Harvard Medical School. : 
1k Supported by a grant from G. D. Searle and Company, Chicago, 

inois. 

fInstructor in medicine, Harvard Medical School; assistant in medicine, 

assachusetts General Hospital. 

tFormerly, assistant in medicine, Massachusetts General Hospital, 
and clinical and research fellow, Harvard Medical School; instructor in 
medicine, University of Utah College of Medicine. 

§Formerly, technician, Massachusetts General Hospital. 

Clinical professor of medicine, Harvard Medical School; physician, 
Massachusetts General Hospital. 

(The results of the 9 belladonna tests and of 14 of the placebo tests have 
‘een reported elsewhere.¥ 





tests; and 1 subject had four tests. None of these 
subjects were tested with all 3 agents. 


MeETHop 


The multiple-balloon-kymograph recording meth- 
od, the evaluation of the tracings and the test 
procedure have been described.’ "! In brief, the 
subjects reported without breakfast to the laboratory 
at 8:30 a.m. and remained in a fasting state until 
the completion of the test in the afternoon. The 
balloons were placed in the upper small intestine 
under fluoroscopic control. In Group I subjects the 
three distal balloons were placed in the duodenum 
and upper jejunum, the proximal balloon in the 
stomach. In Group II subjects one test was run 
with one balloon in the duodenum, five tests with 
two balloons in the duodenum, 29 tests with three 
balloons in the duodenum and upper jejunum and 
three tests with all four balloons in the duodenum and 
upper jejunum. A recording was made of the mo- 
tility for a minimal control period of forty-five min- 
utes. The agent was then administered orally with- 
out the subject’s knowledge of its content. Verbal 
suggestion was not used. After the agent was ad- 
ministered, the recording was continued for four 
hours in the Group I tests and for from forty-five 
minutes to four hours in the Group II tests. Changes 
in the amplitude and frequency of propulsive con- 
tractions were assessed by visual inspection. Total 
contractions (propulsive and nonpropulsive) and 
“tone,” or the sustained tension of the bowel wall, 
were determined by measurements of the surface 
areas beneath the tracings at five-minute levels 
previous to each fifteen-minute period by a polar 
planimeter. In addition, the average tone levels 
per fivé-minute period, during spasm-free intervals, 
were measured by a centimeter ruler throughout 
the test period. The effects of the agents on con- 
tractions and tone were compared at each fifteen- 
minute interval with the average level of activity 
during the last forty-five minutes prior to the 
administration of the agents. In Group I subjects, 
additional observations made at fifteen-minute in- 
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tervals included recording of blood pressure and 
heart rate; measurement of pupillary size by a 
standardized technic employing a calibrated scale; 
and questioning the subject about symptoms, in- 
cluding specific questions concerning dryness of the 
mouth. In Group II subjects similar data were 
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less pronounced decline in tone. The diminution in 
contractions became more marked fifteen minutes 
later and the effect was maintained for the next 
seventy-five minutes. Thereafter, contractile ac- 
tivity recovered partially but continued to remain 
well below the control levels for the remainder of 



















Three Sections of Graphic Recording, with Numbers Below Tracing Indicating Levels of Total Contractions, 


Tone and Propulsion for Each Fifteen-Minute Period Before and After the Oral Administration of 100 Mg. of Banthine. 
The first tracing is from the upper jejunum, the second from the distal duodenum or upper jejunum and the third from 
the duodenum. The fourth, or stomach tracing, was not used in the calculation. The vertical lines in the graph indicate 
time at five-minute intervals. The level of total contractions (propulsion and nonpropulsion) and tone were measured for 
five minutes previous to each fifteen-minute period and were expressed in square centimeters of surface area of the tracing. 
Propulsion values represent the average level per fifteen-minute period and were expressed in arbitrary units. The figure 
shows within fifteen minutes after the administration of Banthine a striking decrease in total contractions and propulsion, 
with a less marked diminution in tone. About 135 minutes later intestinal motility had recovered partially but continued 
to remain well below the control level for the remainder of the observation period, as shown in the graphic record. As. 
indicated by the shaded columns, the sections of the graphic record were for fifteen minutes just prior to drug administra- 
tion and at intervals of sixty to seventy-five and 225-240 minutes after the administration of ,Banthine. The bottom tracing 
indicates respirations. 





obtained but are not included in this report, as they 
were insufficiently completed. 


REsuLTs 


Three sections of a graphic record, illustrating 
the effect of Banthine, 100 mg., on the motility of 
the upper small intestine (duodenum and upper 
jejunum) are shown in Figure 1. The numerical 
values below the tracings indicate the changes in 
total contractions (propulsive and nonpropulsive), 
tone and propulsion for each fifteen-minute period 
before“ and after the medication was given. The 
values show that within fifteen minutes after oral 
administration of Banthine there was a striking 
decrease in total contractions and propulsion and a 





the four-hour post-medication period. Except for 
the 165-minute post-drug interval, tone remained 
slightly decreased. A similar tracing including nu- 
merical values of changes in activity has been re- 
ported for tincture of belladonna, 0.4 cc.” 
The summary data for the changes in propulsive 
contractions, total contractions and tone will be 
presented separately for the two groups of subjects. 


Propulsive Contractions 


Group I subjects. Figure 2 shows that in the 5 
subjects in Group I who received all the agents 
Banthine, 100 mg., caused more than twice as great 
a decrease in propulsive contractions at the thirty- 
and forty-five-minute post-medication intervals as 
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did tincture of belladonna in either the 0.4-cc. or 
0.6-cc. dosage. For the next ninety minutes Banthine 
was only slightly more active than belladonna in 
either dosage. Thereafter, little difference was ob- 
served in the effect of belladonna, 0.6 cc., and Ban- 
thine, although tincture of belladonna, 0.4 cc., 
showed only slightly more effect than did the place- 
bos. Prior to the 150-minute post-medication period 
it was clear that the action of Banthine and tincture 
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INDIVIDUAL VALUES 
Ficure 2. Effect of Banthine, Tincture of Belladonna and 
Placebos on Propulsive Contractions in Group I Subjects. 


The figure shows that both Banthine, 100 mg., and tincture of 
belladonna in dosages of 0.4 cc. and 0.6 cc. caused a more 
striking decrease in propulsive contractions than was noted 
after placebo administration. Banthine acted sooner and for 
the first two hours of the post-medication period caused a slightly 
greater decrease in activity. During the remaining two hours 
there was. very little difference between the activity noted with 
belladonna, 0.6 cc., and Banthine, whereas belladonna, 0.4 cc., 
appeared to have a slightly more sustained effect than did the 
placebos. The black dots (Banthine values), the black squares 
(0.6 cc., belladonna values), the black triangles (0.4-cc.-tincture- 
of- belladonna values) and the open dots (placebo values) in- 
dicate the mean of the sum of the percentage changes in activity 
for each subject for each fifteen-minute period, compared to 
the last forty-five minutes of the control period. The individual 
variation for the post-medication interval of sixty to seventy- 
five minutes is shown by the scattergram. 


of belladonna in both dosages caused a much greater 
decline in propulsive activity than was noted after 
the administration of placebos. The individual vari- 
ation in activity at the sixty-to-seventy-five-minute 
post-medication period is shown by the scattergram. 
The range of the variation was slightly less for the 
placebos and tincture of belladonna, 0.6 cc., than for 
Banthine and tincture of belladonna, 0.4 cc. 

Group II subjects. Figure 3 shows that Banthine, 
100 mg., was much more active than tincture of 
belladonna, 0.4 cc., for the first sixty minutes of the 
post-medication period. For the next sixty minutes 
Banthine continued to be more effective than bella- 
donna, though to a lesser degree. Thereafter the 
differences between the two drugs were less striking. 
The decline in contractions following placebo admin- 
istration averaged about 25 per cent, as compared 
to 70 to 75 per cent for Banthine and tincture of 
belladonna. As shown by the scattergram for the 





MULTIPLE-BALLOON KYMOGRAPH — CHAPMAN ET AL. 
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sixty-to-seventy-five-minute post-medication period, 
the range of variation of individual values was about 
the same for the two drugs — that is, from —10 
to —95 per cent as compared to + 40 to —85 per 
cent for the placebo tests. 


Total Contractions 


Group I subjects. As shown in Figure 4, Banthine 
caused a greater decrease in total contractions (pro- 
pulsive and nonpropulsive) during the thirty- and 
forty-five-minute post-medication period than did 
tincture of belladonna in either dosage. At the sixty- 
minute post-medication period, Banthine and tinc- 
ture of belladonna, 0.4 cc., both caused more than a 
70 per cent decrease in contractions as compared to 
a 35 per cent decrease in activity after the adminis- 
tration of tincture of belladonna, 0.6 cc. Fifteen 
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Ficure 3. Effect of Banthine, Tincture of Belladonna and 


Placebos on Propulsive Contractions in Group II Subjects. 
The figure shows that tincture of belladonna, 0.4 cc., and Ban- 
thine, 100 mg., diminished propulsive contractions to a much 
greater extent than was noted after placebo administration. 
Banthine acted more rapidly and produced a somewhat move 
Striking decrease in propulsive contractions than did bella- 
donna, 0.4 cc., during the first 120 minutes of the, observation 
period. During the next hour both drugs showed about the same 
activity. During the last hour of the observation period, Ban- 
thine appeared to have a somewhat greater effect. The in- 
dividual variation for the agents during the sixty-to-seventy-five 
minute post-medication interval is shown by the scattergram. 
The symbols indicating the agents used and the method of deter- 
mining the percentage changes in activity for each fifteen-minute 
period were the same as described in Figure 2. The number 
of subjects included in each drug study at the end of each sixty- 
minute post-medication period was as follows: at sixty minutes, 
Banthine 9, belladonna 8, placebos 20; at 120 minutes, Ban- 
thine 9, belladonna 7, placebos 19; at 180 minutes, Banthine 
7, belladonna 5, placebos 13; at 240 minutes, Banthine 3, 

belladonna 5, placebos 8. 


minutes later Banthine and tincture of belladonna, 
0.4 cc., clearly appeared to be more effective than 
tincture of belladonna, 0.6 cc. Thereafter Banthine 
caused, on the whole, a greater decline in activity 
than tincture of belladonna in either dosage, al- 
though throughout the 90-to-240-minute post-medi- 
cation period the difference between the action of 
the two drugs was not striking. When the changes 
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in total contractions following placebo adminis- 
tration were compared with the changes in the drug 
tests it could be seen that, with the exception of the 
150- and 210-minute periods, Banthine, starting with 
the thirty-minute post-medication interval, caused 
a greater decline in activity than did the placebos. 
The differences between the Banthine effect and that 
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Ficure 4. Effect of Banthine, Tincture of Belladonna and 
Placebos on Total Contractions in Group I Subjects. 


The figure shows that oral Banthine and tincture of belladonna 
caused a more striking decrease in total contractions (propulsive 
and nonpropulsive) than was noted after placebo administra- 
tion during most of the fifteen-minute intervals up to the three- 
hour post-medication period. Thereafter the differences among 
the three agents were less marked. The most rapid action was 
noted with Banthine, which was generally slightly more effective 
than tincture of belladonna in the dosage of 0.4 or 0.6 cc. The 
mean values of the changes in activity for each fifteen-minute 
post-medication period were determined in the same manner 
as indicated in Figures 2 and 3. The values for Banthine 
are shown by the black dots, those for belladonna, 0.4 cc., by 
the triangles, those for tincture of belladonna, 0.6 cc., by the 
squares and those for the placebo tests by the open circles. The 
range of the individual variation during the sixty-to-seventy- 
five-minute post-medication period is shown by the scatter- 
gram. Total contractions were measured for five minutes pre- 
vious to each fifteen-minute period in each test and were expressed 
in square centimeters of surface area. 


noted after placebo administration were most 
marked beginning with the thirty-minute and con- 
tinuing through the 105-minute post-medication 
period. The individual variation in activity is shown 
by the scattergram for the sixty-to-seventy-five- 
minute post-medication period. The range in varia- 
tion was about the same for the Banthine and tinc- 
ture of belladonna in both dosages and less for the 
placebos. 

Group II subjects. Figure 5 shows that at the 
thirty-minute post-medication period Banthine was 
almost twice as effective as tincture of belladonna, 
0.4 cc. Thereafter the difference between the two 
drugs was less. With the exception of the 135-min- 

-ute and 225-minute periods, Banthine remained 
consistently more effective than did tincture of 
belladonna, 0.4 cc. As compared to the changes 
noted after placebo administration, the two drugs 
caused a much greater decrease in total contractions. 
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Starting with the thirty-minute post-medication 
period, the percentage decrease in total contractions 
after placebo administration averaged 17 per cent, 
whereas in the case of the two drugs the decline in 
activity averaged 72 per cent for Banthine and 60 
per cent for tincture of Belladonna, 0.4 cc. The 
individual variation in the percentage decrease in 
total contractions at the sixty-to-seventy-five-minute 
postmedication period was nearly the same for the 
two drugs. The range in variation for Banthine was 
from —15 to —95 per cent; that for tincture of 
belladonna was —32 to —95 per cent. On the other 
hand, the range for the individual variation in total 
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Ficure 5. Effect of Banthine, Tincture of Belladonna and 
Placebos on Total Contractions in Group II Subjects. 
The figure shows that Banthine acted somewhat more rapidly 
and was on the whole consistently more effective in decreasing 
total contractions than was the administration of tincture of 
belladonna, 0.4 cc. Both drugs produced a much more strik- 
ing effect than was noted after the administration of placebos. 
The range of the individual variation for the sixty-to-seventy- 
five-minute post-medication period is shown by the scattergram. 
The symbols indicating the agents used and the method of the 
measurement and determination of the percentage changes in 
activity for each fifteen-minute period were the same as de- 
scribed in Figure 4. The number of subjects included in each 
drug study at the end of each sixty-minute post-medication 
period was as follows: at 60 minutes, Banthine 9, belladonna 
8, placebos 20; at 120 minutes, Banthine 9, belladonna 7, 
placebos 19; at 180 minutes, Banthine 7, belladonna 6, placebos 
13; at 240 minutes, Banthine 3, belladonna 5, placebos 7. 


contractions after placebo administration for this 
period was from +35 to ~—85 per cent. 


Tone 


Group I subjects. In Group I subjects, no marked 
changes in tone were noted except during the last 
forty-five minutes of the post-medication period 
(Fig. 6). At that time tone was consistently in- 
creased after the administration of the placebos and 
tincture of belladonna in both dosages, whereas the 
tone changes with Banthine ranged from +7 to 
—7 per cent for that interval. Prior to this period 
the changes in tone for Banthine averaged —5 
per cent; for tincture of belladonna, 0.4 cc., —1 
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per cent; for tincture of belladonna, 0.6 cc., +6 
per cent; and for the placebos, +5 per cent. The 
range of the individual variation at the sixty-to- 
seventy-five-minute post-medication period was 
about the same for tincture of belladonna, 0.4 and 
0.6 cc., and placebos and only slightly more for 
Banthine. 

When tone was measured with a centimeter ruler 
for each five-minute interval throughout the observa- 
tion period, Table I shows that the comparative 
changes in tone after the administration of the agents 
followed about the same trend as that noted with 
the polar planimeter measurements of surface-area 
changes presented in Figure 6. After Banthine 
administration tone remained slightly but consist- 
ently decreased throughout the four-hour post- 
medication interval. In the case of the tests with 
tincture of belladonna, 0.4 cc., tone was decreased 
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Ficure 6. The Effect of Banthine, Tincture of Belladonna and 
Placebos on Tone in Group I Subjects. 


The figure shows that tone was either unchanged, slightly in- 
creased or slightly decreased after the administration of the 
three agents. On the whole, Banthine caused a slightly greater 
diminution in tone than was noted after the administration 
of belladonna or placebos. The range of the individual varia- 
tion for the post-medication period of sixty to seventy-five 
minutes is shown by the scattergram. Tone was measured 
for five minutes previous to each fifteen-minute interval and 
was expressed in square centimeters of surface area. The black 
dots (Banthine values), the black squares (belladonna, 0.6 cc., 
values), the black triangles (belladonna, 0.4 cc.) and the open 
dots (placebo values) indicate the mean of the sum of the per- 
centage changes in activity for each fifteen-minute period as 
compared to the last forty-five minutes of the control period. 


about the same degree as with Banthine during 
the sixty-to-ninety-minute post-medication period. 
Thereafter the decrease in tone was less in the 
studies with tincture of belladonna, 0.4 cc. In con- 
trast, tone was, with the exception of the ninety- 
minute post-medication period, slightly but con- 
sistently increased after the administration of tinc- 
ture of belladonna, 0.6 cc. These last values were 
comparable to the results following placebo adminis- 
tration. 

Group II subjects. The studies in Group II sub- 
jects showed a definite and consistent decrease 
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in tone after the administration “Of, Banthin and 
tincture of belladonna, 0.4 cc., the e ing con- 
sistently more marked with Banthine than with tinc- 
ture of belladonna (Fig. 7). Starting with the 





‘thirty-minute post-medication period, the decrease 


in tone for Banthine averaged 27 per cent for the 
entire period of observation; for tincture of bella- 
donna, 0.4 cc., 14 per cent; and for placebos, +9 
per cent. After the administration of placebos, 
tone was essentially unchanged until the 195-min- 














* 
CHANGE 
IN ‘ 
activity ~©°r 
-80- 
100) Ipss j l j 
oF 2 3 4 
TIME IN . OF 
ME He HOURS SUBJECTS 
+50 
of 
Ore 44 
sola” po w PLACEBO 20 -o 
ee BANTHINE 100 mg. oc -e 
TINCT BELLAD. 0.4 ce. +: er 











OIVIOUAL VALUES 


Ficure 7. The Effect of Banthine, Tincture of Belladonna and 
Placebos on Tone in Group II Subjects. 
The figure shows that both Banthine, 100 mg., and tincture 
of belladonna, 0.4 cc., caused a consistent diminution of tone, 
the action being somewhat greater with the former than with the 
latter drug. Tone was essentially unchanged for the first 
three hours after the administration of placebos; during the 
remaining hour of the post-medication period tone increased 
about 20 per cent. The range of individual variations in tone 
is shown by the scattergram for the post-medication period 
of sixty to seventy-five minutes. The symbols indicating the 
agents used and the method of measurement and determina- 
tion of the percentage variations for each fifteen-minute period 
were the same as described in Figure 6. The number of sub- 
jects included in each drug study at the end of each sixty-minute 
post-medication period was as follows: at 60 minutes, Ban- 
thine 9, belladonna 8, placebos 20; at 120 minutes, Banthine 
9, belladonna rg placebos 19; at 180 minutes, Banthine ‘. 
belladonna 6, placebos 13; at 240 minutes, Banthine 3, bella- 
donna 5, placebos 7. 


ute post-medication interval, when it was increased 
and remained definitely elevated for the remainder 
of the period of study. As shown by the scatter- 
gram, the individual variation was less for tincture 
of belladonna, 0.4 cc., than for Banthine and for 
the placebos. The range of variation for Banthine 
was from +5 to —70 per cent; for tincture of bella- 
donna, 0.4 cc., —3 to —50 per cent; and for the 
placebos, +40 to —40 per cent. 

As shown in Table 1, the changes in tone measured 
by the centimeter ruler were similar to those shown 
for the polar planimeter measurements (Fig. 7). 
Beginning with the thirty-minute post-medication 
interval, tone was consistently decreased after Ban- 
thine administration. The range of the decrease n 
tone was from 7 to 38 per cent. During this same 
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interval, tincture of belladonna caused a consistent 
but smaller decline in tone, the values ranging from 
—3 to —19 per cent. In contrast, tone following 
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Ficure 8. The Effect of Banthine, Tincture of Belladonna and 
Placebos on Heart Rate in Group I Subjects. 
The figure shows little or no change in heart rate after the ad- 
ministration of placebos and tincture of belladonna in the 
dosage of 0.4 cc. and 0.6 cc. The administration of Banthine, 
100 mg., was followed by a steady increase in heart rate of 25 
percent from the thirty-minute post-medication period to a 
62. per cent increase at the 105-minute post-medication period. 
Thereafter the heart rate slowly decreased to + 40 per cent at 
the 240-minute post-medication period. 


placebo administration changed, on the whole, 
very little until the 180-minute post-medication 
period. From this time until the end of the period 
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and after drug and placebo administration. In Group 
II subjects these data are confined to the changes in 
heart rate before and after the administration of 
Banthine in nine tests, and placebos in six tests. 
Heart rate. As shown in Figure 8, the changes in 
heart rate after the administration of tincture of 
belladonna, 0.4 cc. and 0.6 cc., and placebos were 
minimal. Except for a 14 per cent increase in heart 
rate following the administration of tincture of 
belladonna, 0.6 cc., at the seventy-five-minute post- 
medication period and an 11 per cent increase in 
heart rate at the 240-minute period following the 
administration of tincture of belladonna, 0.4 cc., 
the values for the tests with the placebos and tinc- 
ture of belladonna in both dosages varied within 
+10 and —10 per cent. On the other hand, starting 
at the thirty-minute post-medication interval, there 
was a +24 per cent increase in the heart rate after 
the administration of Banthine. This steadily in- 
creased until the seventy-five-minute post-medica- 
tion interval, when the rate was increased to a +60 
per cent. Thereafter there was a slow fluctuating 
decline in heart rate to a +40 per cent at the end of 
the four-hour post-medication period. Comparable 
changes were noted in the heart rate in the nine 
Banthine tests in the Group II subjects. In these 
individuals there was a slow but steady increase in 
heart rate to a +10 per cent at the thirty-minute 
post-medication interval and to a +50 per cent at 
the ninety-minute interval. Thereafter the heart 
rate ranged from +40 to +60 per cent. As in the 
Group I subjects, the fluctuation in heart rate after 


Taste 1. Data on Tone After the Administration of Banthine, Tincture of Belladonna and Placebos.* 








Group I Susyectst 


Inrervat AFTER MEDICATION 


Cuance AFTER 


Cuance Arter CuANGEAFTER CHANGE AFTER 


BANTHINE BELLADONNA BELLADONNA PLaceBos 

(100 mc.) (0.4 cc.) (0.6 cc.) 
% % % % 
-—10 +7 +25 +10 
—12 -4 +4 +10 
-14 - 8 + 3 +11 
-15 —14 +2 +4 
—18 -15 +5 + 3 
—13 —14 -ll + 3 
—18 -9 + 3 +7 
-5 — 3 + 3 -1 
-ll -2 +2 -7 
—13 — 3 +18 +8 
—12 -—4 +7 +6 
- 8 -5 +7 +10 
—14 +5 +11 +4 
—16 +7 +12 +4 
- 8 +4 +18 +20 
-—6 +8 +19 +24 








*In each test, the average value for each fifteen-minute period was divided by the average value for the last forty-five 


minutes of the control period. The 


mean percentage change for any one group of tests was then obtained by dividing 


the mean of the sum of the values per fifteen-minute period by the number of tests in that period. 
TAII 5 subjects in Group I were studied for the duration of the four-hour post-medication period. 


of study, tone was consistently elevated until the 
240-minute period, when it decreased 24 per cent. 


Side-Reactions 


In the Group I subjects, changes in heart rate, 
blood pressure, symptoms, — including dryness of 
the mouth, — and pupillary size were noted before 





the placebo administration varied well within +6 
and —6 per cent. 

The effect of the change in posture on heart rate 
at the end of the test period was observed in both 
Group I and Group II subjects. Although the heart 
rate increased after Banthine administration to 
about 150 per minute in 3 subjects, the percentage 
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increases in heart rate associated with changing 
from the lying to the standing position were no 
different from those noted in the placebo and tinc- 
ture-of-belladonna tests. 

Blood pressure. Blood pressure was found to vary 
only slightly after the administration of the three 
agents. When the range of systolic blood-pressure 
values during the control period was compared to 
these values taken during the post-medication period 
in Group I subjects, a small increase in the upper 
limit of this range in systolic pressure was noted in 
all except one test. This increase varied from 4 to 
12 points. During the post-medication period the 
upper limit of the range of diastolic blood-pressure 
values was increased from 9 to 18 points in six tests, 
was unchanged or increased up to 8 points in twelve 
tests and was decreased 8 points in one test and 
was increased 40 points in another. The lower limit 
of the range of systolic blood pressure following the 
administration of the agents varied from +10 to 
—10 points in 17 tests, was increased from 11 to 14 
points in two tests and decreased 34 points in one 
test. The lower limit of the range of diastolic pres- 
sure after the administration of the agents varied 
from +6 to —6 per cent in 16 tests and up to +10 
to —12 per cent in four tests. The changes in blood 
pressure bore no consistent relation to the particular 
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clusive because of incomplete data. After the ad- 
ministration of tincture of belladonna, 0.4 cc., 4 
subjects (1, 3, 4 and 5) noted a slight to moderate 
increase of dryness of the mouth, with one subject, 
No. 2, noticing little or no change. After the ad- 
ministration of tincture of belladonna, 0.6 cc., 3 
subjects (1, 2 and 5) reported a moderate increase 
in dryness of the mouth, whereas 2 subjects (3 and 
4) noted a slight increase. On the other hand, after 
Banthine, 100 mg., was administered, 2 subjects 
(4 and 5) noticed a marked increase in dryness of 
the mouth. Subjects 1 and 3 noted a moderate 
increase; in Subject 2 there was only a slight increase. 
It was concluded from these five tests that dryness 
of the mouth was more striking after the adminis- 
tration of Banthine than after the use of tincture of 
belladonna in dosages of either 0.4 cc. or 0.6 cc. 
Changes in dryness of the mouth were minimal 
after placebo administration. 

Pupillary size. In 1 of the 5 subjects in Group 
I, measurements were not made of pupillary size 
after the administration of the placebo or of Ban- 
thine. No changes in the size of the pupils were 
noted after the administration of placebos or of 
tincture of belladonna, 0.4 cc. In the tests with 
tincture of belladonna, 0.6 cc., only 1 subject showed 
a slight increase after administration of the drug. 
In the Banthine test 1 subject showed a slight in- 
crease in pupil size; in the other 3 there was no 
change. We concluded, therefore, that changes in 


TaB_LeE 1 (Concluded).* 








Group II Susyects 


Arter BANTHINE 
(100 mc.) 


INTERVAL AFTER MEDICATION 


CHANGE NO. OF TESTS 





+22 e 4 
-7 9 
—25 9 
—22 9 
—28 2 
—26 9 
—17 4 
—21 9 
—26 9 
—29 9 
—25 8 
—27 7 
—32 7 
—38 6 
—31 5 
—35 3 


AFTer BELLADONNA AFTER PLAcEBos 


cc, 


CHANGE NO, OF TESTS CHANGE NO, OF TESTS 

% % 

+ 3 9 + 1 20 
— 3 9 + 1 20 
-9 9 -—4 20 
—13 8 -5 20 
-7 8 -7 20 
—11 8 + 3 20 
—15 7 +10 20 
—13 7 —4 19 
—11 7 + 3 18 
—16 6 -1 17 
—15 6 +2 16 
—18 6 +10 13 
-14 6 +11 12 
-9 6 +24 10 
—18 5 +28 10 
-19 4 —24 9 





agent given or the time interval following its ad- 
ministration. 
Dryness of the mouth. In Group I subjects 1 man 
(Subject 1) showed a slight increase in dryness of 
the mouth after the administration of the placebo, 
with Subjects 2, 3 and 5 (Table II) showing no dis- 
tinct change: in Subject 4 the findings were incon- 





pupillary size represented a minimal side-effect in 
these tests. 


Discussion 


Data have been presented showing the compara- 
tive changes in motility of the upper small intestine 
in man following the oral administration of Ban- 
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thine, 100 mg., tincture of belladonna, 0.4 cc. and 
0.6 ce., and placebos. The results present objective 
evidence in healthy adult subjects that under these 
experimental conditions Banthine caused a pro- 
nounced decrease in both propulsive contractions 
and total contractions (propulsive and nonpropul- 
sive). This effect was evident at the thirty-minute 
post-medication period and usually became maxi- 
mal fifteen minutes later. Thereafter, either this 
maximal effect was maintained or the action of the 
drug decreased slightly with the passage of time. 
The only exception was noted for total contractions 
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belladonna in a dosage of 0.4 cc. as compared to 
one of 0.6 cc. may be due to the fact that the method 
of recording motor activity is not sufficiently sen- 
sitive to bring out minor changes in such move- 
ments.* It may also be due to the fact that changes 
in motility do not vary proportionately with changes 
in dosage. 

The effect of Banthine on tone was less marked 
than its effect on contractions. Figures 6 and 7 and 
Table 1 show that although this decline in tone 
was small it was somewhat greater than that noted 
after the administration of tincture of belladonna.f 


Degree of Dryness of Mouth* Before and After the Administration of Banthine, 100 Msg., Belladonna, 

















TABLE 2. 
0.4 ec. and 0.6 cc., and Placebos. 
Druc SuBject Group I Susyects 
No. 
TIME 
minutes 
‘ 45 30 15 O 15 30 45 Ihr. 15 30 45 2hr. 15 30 45 3hr. 15 30 45 4hr. 
Banthine 1 1 1 1 1 1 2 2 2 3 2 3 3 3 3 3 3 3 3 3 
2 2 2 2 1 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 
3 0 1 0 1 1 1 1 2 3 3 2 2 2 Z 1 1 1 1 1 
4 — oO - - -—- =— — 3 4 4 3 2 2 2 _- — 1 _ 
> 0 0 1 1 1 1 1 2 3 4 4 4 + 4 4 4 4 4 4 
Belladonna, 0.4 cc. 1 2 3 3 4 + 4 4 4 4 4 4 — 4 — 4 — 4 — 4 
2 0 0 0 0 0 0 0 0 0 0 0 — oO _ 1 —_— 1 — 0 
3 0 0 0 0 0 1 1 2 2 2 2 1 — 1 _ 2 — 1 1 
4 0 1 0 0 0 0 1 1 1 1 1 1 — 1 _ 1 — 1 a= 
J 1 1 1 3 3 3 3 3 3 3 3 3 3 4 4 4 4 4 + 
Belladonna, 0.6 cc. 1 0 0 0 0 0 0 1 4 1 1 2 2 2 3 3 3 3 3 3 
2 2 2 1 1 1 1 1 1 1 2 3 3 2 1 1 2 2 2 2 
3 0 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 
4 0 0 0 0 0 0 1 2 1 1 1 3 1 1 1 0 0 0 0 
5 1 1 1 0 1 1 2 2 4 2 3 3 3 3 3 3 3 3 3 
Placebo 1 1 1 1 i 2 2 @ — 2 — 2 —- 2 — 2 — 2 — 3 
2 0 0 0 0 0 0 0 0 0 0 0 _ 1 —- 2 — 3 _ 1 
3 — 0 — 0 0 1 2 0 0 0 1 — 1 —_ 1 _ 1 — 1 
4 — oO > —- — 1 — _- = 1 — 0 - - - - - - = 
5 0 0 1 1 1 2 2 1 1 1 1 1 1 1 1 1 0 1 2 
*0 = no dryness; 1= slight dryness; 2= moderate dryness; 3= marked dryness; 4= very marked dryness. 


in Group I subjects. Beginning with the 105-min- 
ute post-medication period, there was a steady 
recovery of total contractions up to the end of the 
study, when these contractions were decreased only 
30 per cent. Banthine acted more rapidly than did 
tincture of belladonna in dosages of 0.4 cc. or 0.6 cc. 
Beginning with the sixty-minute post-medication 
period, Banthine was, on the whole, slightly more 
active than tincture of belladonna in either dosage. 
In Group I subjects there was little difference in the 
effect on propulsive contractions of tincture of 
belladonna in either dosage until the beginning of 
the 150-minute post-medication interval. At this 
time, and for the remainder of the observation 
period, tincture of belladonna, 0.4 cc., diminished 
propulsive contractions only slightly more than was 
noted after placebo administration. On the other 
hand, we were surprised to find that tincture of 
belladonna, in the smaller dosage of 0.4 cc., caused 
an appreciably greater decline in total contractions 
than did tincture of belladonna, 0.6 cc., at the 
sixty- and seventy-five-minute post-medication 
period and a slightly greater decrease during the 
next forty-five minutes. Our failure to show a sig- 
nificant difference between the action of tincture of 


We have no explanation for the finding that tincture 
of belladonna, 0.4 cc., had more effect on tone than 
in the larger dosage of 0.6 cc. These findings of the 
inhibitory action of Banthine on intestinal motility 
are in agreement with our preliminary observations 
and those of previous workers.*: ®& ” 

The side-effects noted in these studies were neg- 
ligible except for an increase in heart rate following 
Banthine administration and dryness of the mouth 
observed after the administration of both Banthine 
and tincture of belladonna. The maximal elevation 
of heart rate following Banthine administration 
occurred at the sixty-to-ninety-minute post-medi- 
cation period. This effect persisted for the duration 
of the tests. We believe that under the experimental 
conditions of these studies the changes in heart 

*The statistical significance of the effect of the drugs and placebos on 
propulsive and total contractions was determined for the sixty-to-seventy- 
five-minute post-medication period for the data in Figures 2 through 5. 
All significances were based on P. =0.05. Banthine and tincture of bella- 
donna in dosages of 0.4 cc. and 0.6 cc. caused a significantly greater decline 
in activity than did the placebos. None of the differences between Ban- 
thine and tincture of belladonna in either dosage or between the two dosages 
of tincture of belladonna were significant. 

{With significances based on P. =0.05, it was found for the data in Figure 
6 at the sixty-to-seventy-five-minute post-medication period that the effect 
of the drugs on tone was not significantly different from that of the placebos 
or from each other. For the data on the sixty-to-seventy-five-minute post- 
medication period in Figure 7, Banthine and tincture of belladonna pro- 


duced a significantly greater decline in tone than did the placebos, but 
there was no significant difference between the effects of the two drugs. 
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rate represent an inhibitory effect of the vagal stimuli 
on heart action. Elevation of heart rate was either 
minimal or absent in the tincture-of-belladonna or 
placebo tests. This action of Banthine appears to 
be of no clinical significance, for, so far as we are 
aware, elevation of heart rate has been observed 
only occasionally in patients receiving Banthine 
continuously during treatment. 

This inhibitory effect of Banthine on motility 
can readily explain the rapid relief of pain or dis- 
comfort reported by patients receiving the drug 
therapeutically for peptic ulcer. Its action takes 
place more rapidly and is more marked and sus- 
tained than that of tincture of belladonna in thera- 
peutic dosages. Unfortunately, the decline in motor 
activity following the administration of this new 
drug has not been achieved without occasionally 
producing side-reactions comparable to, or more 
pronounced than, those seen with the belladonna 
alkaloids. It appears, however, with the prolonged 
use of Banthine, that unpleasant side-effects become 
less and less pronounced.? Whether Banthine is a 
superior drug for the treatment of peptic ulcer or 
other disorders of the gastrointestinal tract must 
await clinical trial in such patients. Because of the 
many factors that influence these disorders and the 
spontaneous variability of their course, we think 
that such a clinical study should include several 
years of observation in which the treatment remains, 
so far as possible, unchanged except for the alter- 
nate use of Banthine, the belladonna alkaloids and 
placebos. 


SUMMARY 


The comparative action of the oral administra- 
tion of Banthine, 100 mg., tincture of belladonna in 
dosages of 0.4 and 0.6 cc. and placebos on the mo- 
tility of the upper small intestine has been studied 
in 31 healthy adult subjects. The changes in pro- 
pulsion, total contractions (propulsive and non- 
propulsive) and tone were determined by a multiple- 
balloon-kymograph recording method. 

Banthine was found to cause a striking decrease 
in propulsive and total contractions and a slight to 
moderate decrease in tone. Banthine acted more 
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rapidly and inhibited motility to a greater degree 
than did tincture of belladonna in either dosage. 
Both drugs produced significantly greater effects 
than were observed after placebo administration. 
Dryness of the mouth was more noticeable with 
Banthine than with tincture of belladonna. Ban- 
thine administration was followed by an increase 
in heart rate, which was not observed in the tinc- 
ture-of-belladonna tests. 

Although Banthine compares very favorably with 
tincture of belladonna in its inhibitory action on 
intestinal motility, it remains for long-term clinical 
studies to determine which agent is of greater thera- 
peutic value in the sustained treatment of gastro- 
intestinal disorders. 


We wish to acknowledge the technical assistance of Mr. 
Thomas Fazio, Mi. F. Jean Emery and Miss Marcia Black 
and to thank Dr. L. D. Calvin, Biological Research Division, 
Research Department, G. D. Searle & Company, Chicago, 
for the statistical calculations. 
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ARROW WOUNDS* 
J. A. Lunpy, M.D.t+ 


WORCESTER, MASSACHUSETTS 


HIS day and this place, our new Medical 

Library Hall, are the time and place to remind 
you of the long tradition behind the Annual Oration 
of the Worcester District Medical Society. 

The first oration of which we have record was 
given one hundred and fifty-six years ago. Since 
1795 an oration has been given annually to this 
society almost without interruption to the present 
day. There were, however, a few calm years with 
no orations. For instance, a hundred years ago the 
orator declined to give his oration and was ex- 
cused. It makes one realize that if one has nothing 
to say it is better to decline, as Dr. Marshall did 
in 1851. Of course this is a different, more voluble 
age. As we read the papers and periodicals, listen 
to the politicians and watch television in 1951, we 
realize that nowadays even if one has nothing to 
say he nevertheless says it. 

It is interesting that forty-three years ago the 
orator discussed vivisection— and his paper was 
so good that there is little to add to it today. It 
is even more interesting that the opponents of 
vivisection are still using the same arguments and 
methods he describes — and with the same success. 

In these orations are also described diseases and 
problems now extinct by virtue of new methods 
and discoveries. However, in many old pages there 
are items about forgotten diseases, principles and 
truths that have lain in the dust so long that they 
are considered new discoveries when later brought 
to light. 

It is only recently that the disease of one of our 
members, a former orator and son of an orator in 
this society, remained undiagnosed at a large 
medical center until an old visiting practitioner 
identified it as a condition no longer described in 
our textbooks. Although the literature was full of 
the subject fifty years ago, subsequent articles and 
textbooks had ignored the disease. 

This is true also of my present subject — ‘“‘Arrow 
Wounds.” Nothing has been written recently about 
arrow wounds. In fact, very little has ever been 
written about them. Although there are few In- 
dians left who can shoot an arrow we do have 
modern devotees of archery as a sport. So my sub- 
ject is not entirely academic. 

It may excite curiosity that an internist should 
choose a surgical subject for his oration. There is 
adequate explanation: When arrow wounds were 
prevalent a physician was a physician, and he 


*Annual eer of the Worcester District Medical Society, given on 
December 12, 

tSenior chal Worcester City Hospital; physician and cardiolo- 
gist, Hahnemann Hospital, Worcester; assistant physician, St. Vincent 
Hospital, Worcester. 


treated the arrow wounds of his day. Although 
there were surgeons then, internists did not yet 
exist as such. This internist is confident that of the 
many distinguished surgeons in our midst few if 
any are as well read as he on the subject of arrow 
wounds. 

Arrow wounds may be actual and figurative. 
Because the literal aspect of this subject is the 
more interesting, the first part of this paper will be 
devoted to real arrow wounds. 

Etiologic agent. An arrow. This is a missile 
composed of a head, a shaft and a feathered end. 

Pathology. A penetrating wound in whatever 
part of the anatomy is struck. 

Diagnosis. The feathered end of the shaft of an 
arrow protruding from the subject usually indi- 
cates the diagnosis. 

Complications. In this country sepsis was the 
most common complication, taking the form of 
abscesses, empyema, peritonitis or tetanus. In 
Africa and South America, where poisoned arrows 
are still used, the toxicity of the poison is the most 
important complication. 

Treatment. All authorities agree that one should 
never try to extract an arrow by pulling on its shaft 
— first, because of the shape of the head, which 
does not favor withdrawal, and secondly, because 
the thongs fastening the head to the shaft tend 
to loosen inside the body and thirdly, because 
the shaft is the best guide to the position of the 
head to be recovered. If the shaft has penetrated 
to the opposite side of the body and the head can 
be felt there, a counter incision is made. The head 
is then removed from the shaft and the shaft with- 
drawn. This maneuver was later rediscovered and 
applied to the removal of fishhooks. It is described 
by Christopher in his Minor Surgery. Most rural 
practitioners know that one doesn’t pull out a fish 
hook by its shaft but that it is best to drive the 
fishhook in more deeply or make a counter incision 
to present the point, clip off the barb and then 
pull out the shaft. 

In the old days extensive surgical search for an 
arrowhead imbedded deeper than 214 inches was 
not often carried out, and the arrowhead was left 
in situ, causing suppuration and death; today our 
surgeons would never turn back from such an ex- 
citing search. The treatment of sepsis, as we know, 
has changed for the better. But the old principle 
‘Where there is pus, evacuate it” still holds, how- 
ever often it is ignored. 

The principle ubi pus ubi evacua is almost due 
for a rediscovery. As internists we find the signs 
of localized sepsis masked by antibiotics or ignored 
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by those who grew up in the antibiotic age. This 
ignorance often prolongs the illness of the patient, 
obscures the diagnosis and sometimes contributes 
to death. A whole paper could be devoted to the 
forgotten fundamental principles of surgery and 
medicine. Some of them need to be rediscovered. 

No medical paper of this day and age is con- 
sidered worth its salt unless some statistics and 
one or two cases histories are included. To follow 
the fashion, I submit the following statistics, cited 
by J. H. Bill in the American Journal of Medical 
Sciences of October, 1862. 

Dr. Bill compiled these statistics from many 
sources other than his own experience. They have 
been quoted only once before — in Hamilton’s T'reat- 
ise on Military Surgery, published at about the 
time of the Civil War. 









Arrow wounds of upper extremities ............. 28 1 death 
Lower extremities . .. 6 1 death 
Head superficial. .... Z 

Head penetrating . 3 2 deaths 
Spinal marrow ..... 1 1 death 
EE errr ee 9 

ee LL) 6 4 deaths 
Chest penetrating heart ....... Z 2 deaths 
DUO WIEN SHDETHOIEL 055 oiso.5 2 os os sesso s os bcess 6 3 deaths 
Abdomen, intestine wounded ................65. 15 15 deaths 


The arms and abdomen were the areas most fre- 
quently wounded. This preponderance of arm 
wounds was explained by the facts that anyone 
who saw an arrow coming instinctively tried to 
ward it off and that the Indians aimed for the ab- 
domen because they knew that such wounds were 
usually fatal. 

Arrow wounds penetrating the skull would now- 
adays require an emergency call for a neurosurgeon. 
Dr. Bill, however, submits his treatment in the 
following case: 


Case REporTs 


Case 1. “Miguel Nigro, the post guide at Fort Union, 
was shot with an arrow by a Utah Indian. I found the arrow 
head sticking in the left parietal bone, the shaft having been 
detached. I made traction on it and drew it out of the wound. 
The symptoms of compression present at once vanished, 
the man turned over and sneezed, and rose upon his feet. 
I had made arrangements to trephine the skull if necessary, 
but I had probably restored to its proper level that portion 
of the inner table which was depressed, so that measure was 
unnecessary. The cause of the depression was gone, and I 
had nothing to trephine for. The next day the man com- 
plained of headache .... His face was flushed, eyes suffused, 
ae] hard and irregular. I ordered croton oil, shaved his 

ead, and applied cold. Presently, when delirium came on, 
I bled him until he fainted. This bleeding was repeated the 
night of the same day. The next day he was greatly better. 
The croton oil had operated well. The man was left to re- 
cover; which he did in three weeks.” 


This case was attended by Dr. C. A. Pope, professor 
of surgery, St. Louis Medical College, Missouri. 


Case 2. “A lieutenant in 1860 in a skirmish with Indians 
in New Mexico received an arrow shot in the left superior 
maxilla. The spear shaped iron point, two and three quarter 
inches long, with a small neck for the fastening of the shaft 
of the arrow by means of the sinews of a deer, entered the 
face a little below the orbit and was completely imbedded 
in the bone. Its direction was backwards and outwards, 
The surgeon of the post immediately endeavored to extract 
the foreign body. At first it was hoped that this might be 
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accomplished by forcible traction on the arrow itself. The 
only effect of this, however, was to detach the feathered 
wooden shaft from the iron headed point, which remained 
firmly in the bone. 

[You see, he violated the first principle — never to make 
traction on the shaft.] 

“Various means were used in an attempt to extract the 
head but all failed. Slight secondary hemorrhage occurred 
from the nose off and on for the next few weeks. I saw him 
five weeks after the injury at his home in St. Louis. There 
was some enlargement of the left side of the face. The wound 
of the cheek had skinned over. A muco-purulent discharge 
issued from the corresponding nostril. I felt a hard point 
beneath the integuments of the cheek and incising the scar 
found the neck of the arrow head. I failed in its extraction 
until I used a pair of powerful forceps. A smart hemorrhage 
from the nostril and wound followed. Rest, opium, cold, 
plugging and bandage arrested the hemorrhage. A few slight 
hemorrhages subsequently occurred. 

“The case now seemed to progress favorably and he was 
able to go out on the streets. On a visit to my office he com- 
plained of a stiffness and inability to separate the jaws as 
widely as usual. I advised him to make gentle efforts to 
open the mouth. In less than an hour from this time his 
trouble commenced. 

“The whole cheek became hot and painful. High fever 
with renewed hemorrhage set in and caused me much anxi- 
ety. Extensive extravasations of blood took place, and to 
relieve the tension, I made free incisions both in the mouth 
and on the cheek and neck from which large clots were 
pressed out. The hemorrhage continuing at intervals, and 
finally on three successive nights occurring with regularity 
about twelve o’clock, and the patient being reduced to the 
— point of safety, I determined to tie the carotid without 

elay. 

“This was done by candle light on the night of the 16th 
of December two months after the receipt of the injury. 
Such was the extreme condition of the patient he fainted 
during the operation, although he was in the recumbent 
position. The operation itself was a delicate and difficult 
one, as the parts were very much swollen and altered in their 
relations by infiltrations. The bleeding never recurred, and 
the final recovery of the patient was complete.” 


This lieutenant lived to fight again; years later 
he was killed in the Battle of Fredericksburg. He 
was General Bayard. 

If one cannot infer honesty, faithfulness, skill, 
knowledge and the attributes of a real physician 
from this account, the subject of arrow wounds 
had better not have been revived. 

Arrow wounds have been inadequately discussed. 
A revival such as this one is only an introduction 
to the old literature; in such old volumes one finds 
odd treasures of knowledge, humor and truth and 
is often fascinated, enlightened and amused. 

The problem of “How to Choose a Nurse” is 
discussed in an old book in our Medical Library. 
What subject is more timely? However, this book 
dwells mostly on certain feminine anatomic pre- 
requisites of nursing that are today much pub- 
licized in fashion and on television — because, of 
course, it is a book on wet nurses. 

The volume that contains the article on arrow 
wounds also has an excellent discussion of cardiac 
murmurs by Austin Flint. Much of the enjoyment 
of pursuing a subject down through the years is 
the discovery of adjacent articles and volumes long 
undisturbed. In the same volume that binds Dr. 
Bill’s article on arrow wounds, a Dr. Salisbury of 
Ohio records his investigation of fungi in the modi- 
fication of disease, and another author discusses 
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cholesterol and liver function. Could more timely 
publications than these be found in our own litera- 
ture, ninety years later? 

Unlike the riflemen of today, our archers rarely 
wound their neighbor; hence, to bring our subject 
up to date arrow wounds must be discussed in a 
figurative sense. 

We, the medical profession, are the wounded. 
The arrows stick out all over us. The wounds are 
the résult of barbed attacks made by persons and 
groups both inside and outside the profession. Some 
wounds have been self-inflicted. 

We are the recipients of arrows shot from propa- 
ganda machines of pressure groups. We are shot 
at by disgruntled or rebuffed patients who now find 
us vulnerable. Barbed remarks issue from some 
of our colleagues. 

These have long been lethal weapons. The sharp 
barb, the short, silent flight of the arrow from its 
concealed origin, and the ancient trick of placing 
on the shaft pretty feathers of adornment and direc- 
tion are still used in modern times. 

One no longer destroys by honest, direct attack. 
He destroys by indirection, slow attrition and at- 
tacks from within. We are the attacked. The world- 
wide trend toward socialization, however well in- 
tentioned, in this country has been expedited not 
by honest evaluation but by destruction, innuendo 
and propaganda. It has been helped by the money 
and platform privileges of appointed officials. 
It has been conveniently ignored by elected officials. 
These facts are obvious, and they are matters of 
record. The wounds of officialdom are well docu- 
mented. 

The defense against these arrows has been hastily 
raised by our own organization, the American 
Medical Association. The silent flurry of arrows 
in our direction has wounded the district societies 
less, because we are not only individuals but also 
a group. And through our group efforts these flam- 
ing-arrow attacks have been modified. We owe 
great admiration to the American Medical Asso- 
ciation, although in conceding it we admire our- 
selves, because we are the American Medical Asso- 
ciation. The officers are our representatives, voic- 
ing our majority opinion. They are making mis- 
takes, just as we would make them, but they are 
achieving successes that we would never achieve 
alone. 

What is not quite so obvious is our own individual 
susceptibility to the arrow wounds of neighborhood 
gossip. I do not believe that we as individuals have 
prevented these wounds as well as we have done 


as a group. 
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We are wounded as a group by the proponents 
of a new social order who are working to gain their 
ends. We are wounded as individuals by any of 
our neighbors who think that they have not re- 
ceived adequate service, understanding or. sympathy. 

Every patient who complains about his inability 
to talk to his physician except during office hours; 
every patient who is startled by an unexpected fee; 
and every patient who is rebuffed by any one of 
us may well go home to manufacture his particular 
arrow — and he may wait to shoot it until an oppor- 
tune time presents itself. 

What has happened to us? We have been ex- 
tolled in literature as outstanding members of 
society. Stevenson’s tribute to our profession has 
been quoted too often to bear repetition here. 

I prefer to quote from Hamlet — in no tribute: 


I have shot mine arrow o’er the house 
And hurt my brother 


Our arrows have been those of brusqueness, of 
lack of coverage and of lack of respect. They have 
hurt our patients, who are our brothers, and they 
don’t like it. 

It was much more enjoyable to discuss physical 
arrow wounds than it is to discuss the figurative 
arrow wounds of today. In my short time of prac- 
tice I have seen the change in our status that has 
come about as a result of these wounds on our col- 
lective person. People used to tip their hats to us; 
they respected us. They expected us to perform 
miracles without benefit of sulfonamides and 
penicillin. If we failed they were sure that we had 
done our best. In my own lifetime this attitude 
has changed. 

We must face the change. We were leaders when 
J. H. Bill published his treatise on arrow wounds 
in 1862. We are enfeebled by our wounds as we ap- 
proach 1952, only ninety years later. 

But we do little except lick our wounds and com- 
plain. We wish for the giants of the past to lead 
us. We forget that each physician in the past was 
a giant and a leader in his community. We decry 
some of the decisions of our leaders in our district, 
state and national societies. We forget that we are 
the society. These men are ourselves, because our 
organization is a democracy and they reflect us. 
They, as representatives of a group, can defend us 
the better — but they rise no higher then do we, 
the members of the group. 

Let us remember the past and face the present. 
Let us do this as students of medicine pursuing 
fundamental principles and practices — and let us 


* do it as citizens recalling the idealism and the for- 


titude of the past to resist the weakness, material- 
ism and socialistic dependency of the present. 
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THE RECTAL ADMINISTRATION OF AUREOMYCIN IN CHILDREN* 
A. C. Srecet, M.D.,t G. H. Nicxerson, M.D.,{ anp C. D. Coox, M.D.§ 
BOSTON 


UREOMYCIN, when given orally, particularly tion of the antibiotic had already been adopted by 
in infants and children, may be difficult to many practitioners, the present investigation of 
administer, and may occasionally produce nausea _ the efficacy of the rectal route was carried out. 


TaBie 1. Serum Levels of Aureomycin After Single Rectal Dose. 














PaTIENT WEIGHT Dose 2-3 Hours 4-6 Hours 10-12 Hours 24 Hours 
AFTER AFTER AFTER AFTER 
ADMINISTRATION ADMINISTRATION ADMINISTRATION ADMINISTRATION 
keg. mg. [keg. microgm. | ml. microgm. | ml. microgm. | ml. microgm. | ml. 
20 25 0.0018 0.25 0.5 0.25 
34 29 0.15 0.25 0.15 0.06 
a 20 0.125 0.15 0.15 0 
15 66 0.25 0.5 0.25 <0.125 
30 33 0.125 0.25 0.125 0 
22 23 0.125 0 0 
40 50 0.125 0.625 0.05 0 
22 34 0.15 0.25 0.125 <0.125 
0-0.25 0.125-0.625 0-0.5 0-0.25 
and vomiting. Children may be unable to take METuHopDs 
capsules, and attempts to disguise the bitter taste The drug was given to 20 children, ranging in age 


of the drug with flavoring have not been entirely from four to twelve years, who either were con- 


TaBLe 2. Serum Levels of Aureomycin After Rectal Administration Every Six Hours. 








PATIENT WEIGHT Dose No.or 3 Hours 6Hovurs 12 Hours 18 Hours 24 Hours 36 Hours 48 Hours 72 Hours 
Doses AFTER AFTER AFTER FTER AFTER FTER AFTER AFTER 
GIvEN Initran—sodInitiav.—=sdInitiau—=s Initian _ Initian INITIAL INITIAL INITIAL 
Dose Dose Dose Dose Dose Dose Dose Dose 
keg. mg. [keg. microgm.| microgm.| microgm.| microgm.|~microgm.| microgm.| microgm.] microgm.] 
mil. ml, ml, mi. ml. mil. ml. ml. 
| ee ZZ 34 3 0.25 0.5 — — 0.5 0.2 — — 
B. W. . 40 38 3 0.05 0.4 0.8 — 1.6 0.4 — _ 
4 | 22 34 3 0.05 0.1 a _ 0.4 <0.05 — _ 
> oe 25 40 3 0.05 — 1.6 — 1.6 0.4 — — 
a 20 25 3 0.1 0.4 0.8 — 0.8 <0.05 -- — 
War... 22 23 3 0.2 0.5 1.0 == 1.0 0.4 <0.05 a 
ia 40 25 3 0.05 2.0 2.4 _ 0.5 - <0.05 —_ 
-t 5 25 80 3 0.05 1.6 — — 1.0 — 0.1 
7 * 35 43 8 _ 0.4 0.8 1.6 1.6 1.6 1.6 0.4 
++ * 55 29 4 _ 0.2 0.4 0.2 0.4 — 0.2 <0.05 
~*~ 25 20 4 _ 0.2 0.2 <0.2 0.4 0.2 <0.2 <0.05 
i. a 20 25 4 _ 0.4 0.8 1.6 0.4 <0.2 - — 








successful in facilitating its use in the pediatric age valescing from acute illnesses or had noninfectious 
group. Such substances as aspirin, barbiturates, diseases. Initially, aureomycin capsules were either 
glucose and water are effectively absorbed from punctured at both ends and inserted into the rec- 


Taste 3. Comparison of Serum and Urine Aureomycin Levels and Total Urine Output Following Rectal 
, Doses Every Six Hours. 








Patient WEIGHT Dose No. or 3 Hours AFTer 6 Hours AFTrer 9 Hours AFTER 16 Hours Arter 

Doses Initia Dose Init1at Dose Init1aL Dose InitT1aAL Dose 
GIvEN 

URINE BLOOD URINE BLOOD URINE BLOOD URINE BLOOD 
ke. mg. [keg. microgm. jml. microgm. | ml, microgm. | ml. microgm. | ml. 
{: - s. 35 29 4 4 _ + 2 16 — 16 -4 
a 35 43 8 80 — 160 4 64 — 64 8 
“| ae 25 20 4 32 _ 16 2 4 ~- 32 2 
ek: 20 25 4 2 _ 2 4 a — + 8 





the rectum; hence, it seemed possible that aureo- tum or emptied into 10 to 15 cc. of water and ad- 

mycin might equally well be absorbed in this fashion. ministered with a bulb syringe. Later aureomycin 

For these reasons, and because rectal administra- suppositories|]| were used. The study was divided 
into two sections. 


* iatrics, Harvard Medical School, and ° ° * P , 

the Bistdon of Chehesl Laberansclen: Stidtius Medical Center. Eight children received the drug rectally in single 
tJunior assistant resident in medicine, Children’s Hospital. doses of 20 to 66 mg. per kg. of body weight. Blood 
tFormerly, assistant resident, Children’s Hospital; associate physician, 

Alexandra Hospital, Montreal. [|The contents of a capsule were used in a cocoa-butter base and sup- 


$Formerly, chief medical resident, Children’s Hospital; instructor = in 500- and 1000-mg. suppositories. These were supplied by the 
in pediatrics, Harvard Medica] School. ederle Laboratories Division of the American Cyanamid Company. 
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samples were collected at two to three hours, four 
to six hours, ten to twelve hours and at twenty-four 
hours. 

Twelve children received aureomycin rectally 
in multiple doses of 20 to 80 mg. per kg. in each dose. 
Eight of these children were given the drug every 
six hours for 3 doses. Blood samples were collected 
at three, six, twelve, twenty-four and forty-eight 
hours (3 patients) after the first dose. Four pa- 
tients received aureomycin rectally for longer 
periods — 3, every six hours for 4 doses, and 1, 
every six hours for 8 doses. Blood samples were col- 
lected from these patients at six, twelve, eighteen, 
twenty-four, forty-eight and, in 1 patient, sixty 
hours after the initial dose. In addition, in this 
latter group of 4 patients urine samples were col- 
lected every three hours for a period of forty-eight 
to seventy-two hours, varying with the number of 
doses of aureomycin. The urinary excretion of 
aureomycin was determined at three-hour intervals 
because it was believed that maximal urine recovery 
‘could not be anticipated if the urine were allowed 
to remain in the bladder for longer periods. Pa- 
tients whose urinary excretion was being studied 
were given liberal fluid intakes. All urine and blood 
samples were placed in the deep-freeze as soon as 
collected. The specimens were stored from two to 
four weeks before the time of assay. Both urines 
and bloods were assayed by the method of Dorn- 
bush,’ using standard cultures of Bacillus cereus 
No. 5* in the bioassay. 

RESULTS 
Serum Levels of Aureomycin after Single Rectal Dose 

Table 1 summarizes the levels obtained. These 
patients received doses of 20 to 66 mg. per kg. The 
_ chart does not include 4 patients who expelled the 
drug within one hour after administration. It will 
be noted that a maximum level ranging from 0.125 
to 0.625 microgm. per ml. of serum was obtained 
at four to six hours after the administration of this 
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achieved and a failure to sustain these levels over 
six hours, as compared to sustained therapeutic 
levels achieved with a single oral dose of aureo- 
mycin.? Thus, if aureomycin is given rectally, a 
lapse of four hours can be expected before even 
low levels can be obtained. With doses of 20 to 
66 mg. per kg., maximum levels of 0.625 microgm. 
per ml. of serum were obtained, with considerable 
variance between maximal and minimal doses and 
with a mean value of 0.27 microgm. per ml. of 
serum. These values compare unfavorably with 
the levels obtained after a comparable single oral 
dose of aureomycin, in which levels of 0.3 to 2.5 
microgm. per ml. of serum were obtained in adults? 
and levels of 1.08 to 2.00 microgm. per ml. of serum 
were noted in children receiving 22 mg. per kg.* 


Serum Levels of Aureomycin after Multiple Rectal 
Administration 


Table 2 summarizes the results in those patients 
who received multiple doses of 20 to 80 mg. per kg. 
per dose. Again there was a lapse of four to six 
hours before significant levels were obtained. There 
was wide variance in the six-hour serum levels, 
with a range of 0.1 to 2.0 microgm. per ml. at six 
hours, and a mean value of 0.6 microgm. per ml. 
The highest sustained level on the multiple-dose 
regime was 1.6 microgm. per ml., which was ob- 
tained in L. A.. a boy weighing 35 kg. who re- 
ceived 1500 mg. of aureomycin every six hours 
for forty-eight hours (43 mg. per kg. per dose) and 
when serum was measured at eighteen, twenty-four, 
thirty-six and forty-eight hours after the initial dose. 
It will be noted that, despite the relatively high 
doses of aureomycin in these cases, values of 0.4 to 
1.6 microgm. per ml. of serum with an average 
value of 0.9 microgm. per ml. were the highest 
obtained after eighteen to twenty-four hours of 
multiple-dose therapy. This again represents con- 


TasB_e 3 (Concluded). 








36 Hours AFTER 
Init1at Dose 


24 Hours AFTER 
IniT1At Dose 


PaTiENT 


48 Hours AFTer 
Init1aL Dose 


Totat Amount 
or AUREOMYCIN 


54 Hours AFTER Tota. Dose 
Init1aL Dose 


F 
AvuREOMYCIN 


RECOVERED 
1n URINE 
URINE BLOOD URINE BLOOD URINE BLOOD URINE BLOOD 
microgm. [ml. microgm. | ml. microgm. | ml. microgm. [ml. mg. mg. 
-s oe 128 4 + _— as 62 — — 4,000 111 
SAAS. 80 1.6 160 1.6 80 1.6 16 — 12,000 938 (8% %) 
oes: 2555 16 4 + - oe <.2 — os 2,000 93 
3 sD .4 5 ->2 s — oo =. 2,000 2 





single dose. There was marked inconsistency in the 
duration of the levels; at ten to twelve hours after 
administration, values of 0 to 0.5 microgm. per 
ml. were obtained, and at twenty-four hours values 
of 0 to 0.25 microgm. per ml. were obtained. This, 
then, represents a significant variance in levels 


*Cultures were supplied through the kindness of Dr. J. H. Dornbush 
of the Lederle Laboratories. 





siderable variation and does not compare favorably 
with oral dosage.” 

Comparison of serum and urine levels was made 
in 4 patients. This is shown in Table 3, with the 
total amounts of aureomycin recovered. Again a 
marked variation is noted in these patients, with 
optimal values in patient L. A., who maintained 
high serum levels six hours after his third, fourth, 
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sixth, seventh and eighth doses and in whom 8 per 
cent of the aureomycin was recovered in the urine. 
Minimal values were obtained in patient P. H., 
with the highest serum value 0.8 microgm. per ml. 
at six hours after his second aureomycin dose. In 
this patient only .001 per cent of the aureomycin 
was recovered in the urine. 


S1pE-REACTIONS 


Approximately 65 to 75 per cent of the patients 
complained of tenesmus, and at least 18 to 20 per 
cent complained of pain, eventually expelling the 
medication within one hour after administration. 
The latter group was not included in the serum- 
and urine-level assay tabulations. Four patients 
receiving multiple aureomycin dosages in supposi- 
tory form were proctoscoped twenty-three hours 
after cessation of therapy. These 4 patients were 
noted to have injection of the rectal mucosa, and 
in 1 patient a small 0.5-by-l-cm. ulceration was 
noted. 


SUMMARY 


Data are presented on single and multiple rec- 
tal doses of aureomycin, including serum levels and 
urinary excretion. Twenty to 80 mg. per kg. per 
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dose of the drug was given to 20 children from four 
to twelve years of age. 

Even with the large doses used, there was marked 
variability in the serum levels obtained; most of 
the patients showed inadequate serum levels of 
aureomycin. 

Measurement of urinary excretion of aureomycin 
in 4 patients gave indirect evidence of poor absorp- 
tion of the drug from the rectum. 

Approximately three fourths of the subjects had 
tenesmus and pain, and almost a fourth of them 
expelled the aureomycin within one hour. Four 
who were proctoscoped showed local mucosal irri- 
tation from the drug. 

It is believed, because of the poor absorption, 
wide variance in serum levels obtained, unpleasant 
and toxic side-effects and the large dosage required, 
that despite the occasional achievement of low 
therapeutic levels rectal administration of aureo- 
mycin is an unsatisfactory method of treatment. 
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THE EFFECT OF VOLATILE 1-CYCLOHEXYL-2-METHYLAMINOPROPANE (‘““BENZEDREX”’ 
INHALER) ON PATIENTS WITH CORONARY ARTERIOSCLEROSIS* 


Josuua B. Burnett, M.D.,} anp Sven M. Gunpersen, M.D.{ 


HANOVER, NEW HAMPSHIRE 


HIS paper is a report on a controlled study of 

the effects of a new sympathomimetic drug 
on patients with coronary arteriosclerosis. The 
drug, 1-cyclohexyl-2-methylaminopropane, is used 
commercially in a volatile form in an inhaler (“Ben- 
zedrex”’ inhaler) for its vasoconstrictive and detu- 
mescent effect on the nasal mucous membrane. 
By using excessive inhalation doses we have tried 
to bring out any of its deleterious side-effects on 
the cardiovascular system of patients with arterio- 
sclerotic heart disease in order to determine whether 
or not they could safely use the inhaler in the treat- 
ment of upper-respiratory infections. 

In 1939 Peters and Faulkner! tested a series of 
cardiac patients and normal controls with another 
inhaler containing volatile amphetamine (“Benze- 
drine”’ inhaler). One patient, out of 28 with arterio- 
sclerotic heart disease, repeatedly suffered an attack 
of angina pectoris every time she inhaled the drug 
in a little over twice the recommended therapeutic 
dose; its use in such patients therefore had to be 


*From the Mary Hitchcock Memorial Hospital and the Hitchcock 
Clinic, Hanover. 

fInstructor in medicine, Dartmouth Medical School; assistant in 
medicine, Hitchcock Clinic. 

tAssistant professor of medicine, Dartmouth Medical School; staff 
member, Hitchcock Clinic and Mary Hitchcock Memorial Hospital. 





restricted. The present drug differs from amphet- 
amine in that it is a cyclohexylalkylamine rather 
than a phenylalkylamine. Moreover, in this sub- 
stance a methyl group replaces one hydrogen atom 
on the amine nitrogen. Several investigators? 
have shown that this compound has approximately 
half the vasopressor potency of amphetamine and 
that it has decidedly less stimulating effect on the 
central nervous system. It has no positive inotropic 
activity on the ‘isolated heart muscle of the frog. 
It does, however, have a vasoconstricting and 
detumescent effect comparable to that of ampheta- 
mine on the nasal mucosa of dogs. For these reasons 
a trial of the drug in patients with arteriosclerotic 
heart disease seemed warranted. 


METHOD 


Twenty patients with typical angina pectoris 
due to coronary arteriosclerosis were tested. No 
patient was included in whom the diagnosis was 
doubtful. Ten of the patients had had well docu- 
mented myocardial infarctions, and in all of them 
an attack of angina pectoris could be brought on 
by moderate exertion at the time of the test. Three 
patients were tested a few days and 2 patients were 
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tested five weeks after the occurrence of a fresh 
myocardial infarction. 

At the commencement of each test there was a 
rest period of ten to twenty minutes, while the 
pulse and blood pressure stabilized and a control 
electrocardiogram was taken. The three standard 
limb leads and Lead V, were used each time. The 
subject then inhaled as deeply as possible, six 
times in each nostril, through a control inhaler,* 
which contained oil of lavender 105 mg. and men- 
thol 25 mg. This substance is the same as the 
“Benzedrex” inhaler but lacks the active amine. 
Immediately after this an electrocardiogram was 
taken and the patient rested again for five minutes. 
At this point, with the patient well trained in the 
procedure, he inhaled deeply at least six times 
through each nostril from the “Benzedrex” in- 
haler, which contained, in addition to the materials 
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inhale further until we were convinced that he had 
taken an amount in excess of the recommended 
dose. 


‘RESULTS 


In none of these patients was an attack of angina 
pectoris precipitated, nor was there any significant 
change in the pulse or blood pressure (Table 1). 
In 2 patients a few ventricular ectopic beats were 
noted electrocardiographically that were not seen 
in the control periods. The electrocardiograms 
showed no other significant changes after the in- 
halation of the amine. 

While using the inhaler containing the amine, all 
patients eventually complained of nasal irritation, 
probably because of the excessive doses employed 
in the tests. In some cases this caused considerable 
discomfort and was accompanied by coughing. 


TaBie 1. Changes in Pulse and Blood Pressure.* 








OsseRvEp CHANGEs IN BLoop PrEssuRE 


Arter Use or Controu INHALER 


Arter Use oF ‘‘BENZEDREX” INHALER 


SYSTOLIC DIASTOLIC PULSE SYSTOLIC DIASTOLIC PULSE 
BLOOD BLOOD RATE BLOOD BLOOD RATE 
PRESSURE PRESSURE PRESSURE PRESSURE 
PMN nce s cia reid als a wb Abani oes SOS m 2.4 1.6 Fs 3:2 2.6 
I 55 ae ob 5 bata ee Shwe 20 10 8 16 10 8 
Minimum rise ......... 0 0 0 0 0 





*In only 1 patient did these changes last more than four minutes; the systolic blood pressure rose 20 mm. of mercury for six 
minutes after the control inhaler and only 8 mm. after the ‘‘Benzedrex’”’ inhaler. 


in the control inhaler, 300 mg. of the active amine. 
Again an electrocardiogram was taken immediately 
and also fifteen minutes after the inhalations. 
Pulse and blood-pressure readings were taken at 
approximately two-minute intervals throughout 
the entire test, and any ectopic beats were noted. 
Any complaints of the patient were also recorded. 
The inhalers were all uniform in appearance and 
were numbered for identification. Fresh inhalers 
were used for each patient. The patients were not 
specifically warned to expect an angina attack, nor 
were they questioned about chest pain until the 
test was completed. We told them that the object 
of the test was to observe the effect of a new medi- 
cine on the electrocardiogram, thus avoiding as 
much as possible any suggestion of thest pain. 

It has been estimated, in an earlier study,® that 
the average inhalation volume in 108 patients was 
800 cc. of air in a total of four inhalations (two 
in each nostril). The range of inhalation volume 
was 200 to 2500 cc. It has also been calculated® 7 
that the average dose (800 cc. of air at 75°F. taken 
from an inhaler at the rate of 100 cc. of air per 
second) contains “Benzedrex” 0.5 mg., oil of 
lavender 0.097 mg. and menthol 0.014 mg. 

In our study the patients inhaled at least three 
times the recommended dose calculated above; 
thus they received approximately 1.5 mg. of the 
active amine in the entire test. If for some reason 
the patient did not inhale deeply, he was asked to 


*The control inhalers and the ‘‘Benzedrex” inhalers were kindly sup- 
— by the Smith, Kline and French Laboratories, Philadelphia, Penn- 
sylvania. 





Discussion 


It was predicted from the physiologic data cited 
above that the cyclohexylalkylamines such as the 
one tested here would be less likely to produce a 
pressor response or other stimulatory effects on 
the cardiovascular system than were the phenylal- 
kylamines. In normal use a very small dose of the 
drug is taken; even with the excessive doses used 
in this series of patients, all of whom had severe 
arteriosclerotic heart disease, no untoward side- 
effects were observed. 


CoNcLUSIONS 


Excessive doses of volatile 1-cyclohexyl-2-methyl- 
aminopropane failed to produce any undesirable 
side-effects such as angina attacks or vasopressor 
responses in 20 patients with severe angina pec- 
toris due to coronary arteriosclerosis. No significant 
electrocardiographic changes were observed. 
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Tumors 


Lumps in the thyroid gland are a problem com- 
monly plaguing the physician. It is not merely that 
these lumps are unsightly or press on neighboring 
structures; these aspects of the problem can easily 
be solved. They are a problem because although the 
majority of them are innocent involutional bodies 
an occasional one is a malignant tumor. They are 
a problem because it is not yet known, short of ex- 
posing it at operation, how to ascertain whether or 
not a lump harbors a malignant lesion or a lesion 
that may become malignant. To make decision 
more difficult, clinicians do not agree about the 
clinical significance of cancer of the thyroid. Path- 
ologists still differ in opinion concerning the neo- 
plastic nature of certain thyroid lumps and concern- 
ing some of the microscopical criteria of malignancy. 
Although an exciting beginning has been made in 
the experimental production of thyroid tumors, so 
little is understood of the etiology of the neoplastic 
lesions that concepts of origin differ. Unlike the 
control of endemic goiter with iodine, no discernible 
headway has been made in the prevention of true 
thyroid neoplasms. Finally, in the light of the pres- 
ent availability of radioactive iodine there is con- 
fusion about what constitutes proper therapy. 


Significance of Cancer in Goitter 


How often and in what kinds of thyroid lumps is 
cancer likely to be found? The advent of the two 
new nonsurgical treatments for hyperthyroidism has 
freshened interest in this question of the clinical 
significance of carcinoma in goiter. The criticism of 
both the radioactive-iodine and thio-compound 
therapies on the ground that they may be carcino- 
genic has made it essential that the spontaneous in- 
cidence of cancer be determined. Only through 
knowing how often cancer is found in the various 
types of goiter in patients who have received no 
treatment will it be possible to compute any carcino- 
genic effect of the therapies. It is therefore not sur- 
prising that in the past seven years this question of 
the clinical significance of thyroid cancer has fre- 
quently been debated at medical conferences and in 
a number of written reports. 

Prior to 1941 it was well recognized that cancer 
was a lesion of the thyroid that required attention 
and therapy. Carcinoma was not uncommonly 


*Associate professor of surgery, Harvard Medical School; visiting 
surgeon, Massachusetts General Hospital. 





encountered in endemic and nodular goiter; hence 
it was generally considered wise to operate on the 
majority of patients with nodular, or, as it is often 
called, adenomatous goiter.'** The greater incidence 
in goiters consisting of a single nodule had been 
recognized.189. 49 Qn the other hand, the rare oc- 
currence of cancer in the goiters of patients with 
hyperthyroidism seems to have been so shielded, — 
perhaps by the many difficulties inherent in the 
surgical management of the period that it had 
become a clinical axiom that hyperthyroidism ex- 
cluded the presence of true cancer.'! 

Since 1941 much new evidence has come to light 
concerning the incidence of cancer in goiter. In. 
1944 and 1945 three papers appeared from widely 
separated areas of the United States calling atten- 
tion to the potential hazard of overlooking a cancer 
in nodular goiter. Ward!” reported from San Fran- 
cisco an incidence of cancer of 4.8 per cent in nodu- 
lar goiter. Cole and his co-workers, from Chicago, 
an endemic goiter area, were encountering the much 
higher incidence of 17.1 per cent in nontoxic nodular 
goiter, with 7.2 per cent in all nodular goiter, both 
toxic and nontoxic. Hinton and Lord™ recorded a 
7.6 per cent incidence of cancer in apparently benign 
goiters encountered in New York. (The aforemen- 
tioned authors are surgeons.) 

With the exception of the incidence reported by 
Cole and others, which was higher than any pre- 
viously recorded, the statistics in these reports oc- 
casioned no surprise among surgeons. To’two groups 
of internists, on the other hand, the reported inci- 
dence of carcinoma was unbelievably high. These 
internists were treating patients with hyperthy- 
roidism; they were not encountering goiters with 
any evidence of harboring a cancer. The disparity 
between the reports and their own observations war- 
ranted study. Two articles were published in the 
New England Journal of Medicine in 1947, as a 
result. 

The first paper was by VanderLaan,“® who 
reasoned that if carcinoma of the thyroid was a sig- 
nificant disease it should be found as a cause of death, 
Accordingly, he studied the incidence of carcinoma of 
the thyroid as a cause of death in autopsies at 3 
Boston hospitals. The incidence was exceedingly 
low, and in an attempt to explain the disparity be- 
tween the post-mortem and clinical statistics re- 
ported by the others he suggested that the micro- 
scopical criteria of cancer of the thyroid had been 
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differently applied, thus leading to too common a 
diagnosis of carcinoma. 

The second paper was by Rogers, Asper and Wil- 
liams, from the Thorndike Memorial Laboratory of 
the Boston City Hospital.“ Their review of the 
records of patients admitted for goiter at 1 Balti- 
more hospital and 2 Boston hospitals also disclosed 
an incidence of carcinoma considerably lower than 
that reported by the surgeons — only 2.29 per cent 
of all goiter cases. 

Both VanderLaan and Williams and his colleague. 
gathered their statistics in part from the files of 
the Massachusetts General Hospital. Since their 
opinions were at variance with that of the Thyroid 
Clinic of this hospital, it was essential that an an- 
alysis be made of the comprehensive experience of 
this hospital and that their presentations be reviewed 
in the light of the analysis.! It became clear, first 
of all, that VanderLaan had looked in the wrong 
file drawer. Patients with cancer of the thyroid 
rarely die in the hospital; they either are relieved by 
operation and irradiation or choke slowly at home. 
That is the reason that he had found in the autchsy 
list so few of the cases of carcinoma of the thyroid 
that were treated at the Massachusetts General 
Hospital during the period of his survey. 

Secondly, Williams had diluted the incidence of 
carcinoma of the thyroid encountered at the Mas- 
sachusetts General Hospital by including hyper- 
functioning goiters as well as the nontoxic type. 
As has already been intimated and as we shall see 
later, cancer is rarely found in patients with hyper- 
thyroidism. Although Williams and others may 
not have presented their statistics in a light best 
demonstrating the significance of cancer in nodular 
goiter, they did well to question the logic of current 
surgical treatment of nodular goiter designed to 
prevent the development of cancer of the thyroid 
gland. This question will also be considered later. 

These papers by VanderLaan and by Rogers, 
Asper and Williams brought forth a succession of re- 
buttals.!» 47-151 The Mayo Clinic has also reviewed 
its more recent experience and compared it with 
its earlier records in search for any change in in- 
cidence.!3 It seems that cancer of the thyroid gland 
was firmly established as a disease to be reckoned 
with. These reports generally agree on the follow- 
ing points: 

Carcinoma is encountered most frequently in a 
goiter consisting of a single nodule.!”: 1.150 This 
should occasion no surprise, since by definition can- 
cer is neoplasia, and neoplasia means an autono- 
mous growth of one part without regard for the re- 
mainder of the tissue. The actual incidence of cancer 
reported in nodules that on physical examination 
appeared to be single varied from 10 to 24 per cent. 
These statistics do not, of course, imply that the 
finding of a single nodule on physical examination 
means cancer. The lesion in such a finding can also 
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be a benign neoplasm, an involutional nodule, a 
cyst or localized thyroiditis. 

Nodular goiter is the next most likely type in 
which carcinoma may be found. The disease proc- 
ess of nodular goiter affects to some extent all of 
the glandular apparatus and therefore was initially a 
hyperplasia. The malignant degeneration, however, 
is not diffuse but arises in one area, apparently as a 
complication. The incidence of cancer varies in the 
series reported from 4 to 17 per cent, the majority 
reporting approximately 8 per cent. This statis- 
tical incidence means that a patient with-a nodular 
goiter, that is, a diffuse enlargement of the thy- 
roid gland punctuated here and there by nodules, 
has an 8 per cent chance that one of his nodules 
is a carcinoma. Hypersecretion by the goiter with 
hyperthyroidism appears to diminish the likelihood 
of cancer.!8 

Endemic, or iodine-deficient goiter, appears to 
have the same incidence of cancer as nodular goi- 
ter.123, 138, 148 Both goiters are believed to start with 
the same hyperplastic process; in endemic goiter 
the hyperplasia is known to be an effort to compen- 
sate for the lack of iodine. 

In the goiters of hyperthyroidism and thyroiditis 
the statistical incidence of cancer is much lower. At 
the Mayo Clinic, cancer is encountered in the nodular 
goiters with hyperthyroidism in 1.2 per cent of 
cases.3 In the diffuse hyperplastic goiters of Graves’ 
disease the incidence is but 0.4 per cent. At the 
Massachusetts General Hospital a survey of a re- 
cent ten-year period gave an incidence of 0.8 per 
cent in all goiters with hyperthyroidism.'” In the 
thyroid enlargements due to thyroiditis, the in- 
cidence of cancer is apparently negligible. Cancer 
has been found associated with thyroiditis in only a 
few isolated cases. It can be suspected that the two 
diseases were coincidental and that the thyroiditis 
did not play an etiologic role. 


Natural History of Thyroid Cancer 


Few students of cancer of the thyroid gland agree 
on terminology and classification. There is a variety 
of tumors, each with a different behavior, and not 
infrequently the tumors are of mixed type. Classi- 
fications based on microscopical appearance are 
unsatisfactory, as the behavior of the tumor often 
does not coincide with the microscopical findings. 
For example, a tumor wildly hyperplastic on micro- 
scopical section may have a sluggish growth clin- 
ically; a tumor with well differentiated follicles, 
even containing colloid, may be stubbornly in- 
vasive and its cells may be functionally so inactive 
that radioactive iodine is scarcely absorbed by 
them. 

What really concerns us in treatment of cancer 
is the biologic behavior of the tumors. Much has 
recently been learned about the functional capacity 
of the cells of the various tumors through the use of 
radioactive iodine, total thyroidectomy, TSH and 
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thiouracil. This functional capacity added to the 
clinical behavior of the tumors gives a much wider 
view of their biology. It now appears advantageous 
to stress biologic behavior rather than microscopical 
appearance. 

When thyroid cancer is surveyed from the point 
of view of biologic behavior, three distinct groups 
emerge. These types can, by their ways of growing 
and by their functional activity in producing the 
thyroid hormone, be distinguished from each other, 
from nodular goiter and from benign adenomas. 
The first group follows the general pattern of can- 
cers of other organs of the body. It is a disease of 
middle and older age, the frequency increasing with 
age. In this group are the undifferentiated cancers 
and adenocarcinomas. The undifferentiated cancers 
include the small-cell and giant-cell carcinomas. 
They grow wildly and rapidly and spread principal- 
ly by direct invasion but also through the lymphat- 
ics and the blood stream. They are sometimes con- 
fused with rapidly growing sarcoma and lymphoma. 
(They are also confused with thyroiditis.) They 
yield poorly to operative treatment and are sen- 
sitive to irradiation only on the first course of treat- 
ment; recurrence is rapid. The prognosis is bad; 
few patients survive as long as two years after the 
diagnosis has been established.!* 

The adenocarcinomas include the alveolar type 
and many of those called follicular carcinoma. The 
cells of these cancers tend to differentiate toward 
the characteristic acinar pattern of the thyroid. 
Their invasion is also predominantly local, but they 
too spread through the lymphatics and the blood 
stream. The metastasis does not always resemble 
the primary growth; when well differentiated it may 
be confused with the metastasis from a primary 
tumor of the third group. The rate of growth of 
primary tumor and metastases varies as does that 
of adenocarcinomas of other organs such as those 
of stomach and large bowel.! The group also 
includes the epithelial carcinomas. Treatment 
rarely succeeds in complete cure. The rapidity of 
recurrence varies. 

These cancers have little or no functional capacity. 
They do not support thyroid function when the 
normal thyroid tissue has been removed. The un- 
differentiated cancers rarely have a recognizable 
avidity for radioactive iodine. Only those adeno- 
carcinomas with well formed follicles are able to 
concentrate clinically measurable quantities; not 
all of these are able to do so. Their functional ac- 
tivity is less likely to be changed by total thyroidec- 
tomy, TSH and thiouracil than is that of those in 
the third group. 

In the second group are the papillary adeno- 
carcinomas. They are the commonest. They con- 
stituted 60 per cent of the recent series of the Mayo 
Clinic.1”% 

The papillary cancers are biologically different 
from the others, They lack the typical age distri- 
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bution of malignant disease. They are the only 
cancers of the thyroid that are encountered in 
children, yet they are no more malignant in child- 
hood than in middle or old age. They appear to be 
equally distributed throughout all decades of life. 
This broad age incidence without variation in the 
nature of malignancy has no counterpart in a cancer 
of any other organ. 

The papillary cancers are of sluggish growth. 
In spite of the fact that many appear microscopically 
to be wildly growing, they are generally slow to in- 
vade locally. They are prone, however, to metas- 
tasize early through the lymphatics to the lymph 
nodes, but they may be confined for months to years 
to the lymph nodes before they spread farther. 
Because of their slowness to invade locally and their 
habit of staying long within the lymph nodes, they 
have a high curability rate through surgical extirpa- 
tion, and the prognosis is good when an adequate 
operation is undertaken.!** They are insensitive to 
irradiation. 

In contrast to the papillary-like hyperplasia of 
Graves’ disease treated with thiouracil, to which 
they bear a superficial resemblance, the cells of the 
papillary cancer have a low functional activity. In 
a group of 16 so tested, only 2 showed a measurable 
uptake of radioactive iodine.*> The functional 
activity of only 1 of them was increased by total 
thyroidectomy and thiouracil. 

The third type of thyroid cancer is so peculiar 
and so unlike a tumor of any other organ that it 
still has no acceptable name. It is called by some 
“benign metastasizing goiter” or “metastasizing 
adenoma.” The primary lesion in the thyroid gland 
is grossly so benign that distant metastases are not 
suspected. Microscopically, too, suspicion is often 
not aroused. It gives rise, however, to blood-borne 
metastases that avoid the lung and grow character- 
istically in bone, sometimes as a single metastasis but 
usually in multiple foci. The metastasis grows 

slowly and is usually encapsulated like its parent 
tumor. The cells also are differentiated like the 
primary tumor. It is found characteristically in 
people in the later decades of life; it therefore fol- 
lows the age distribution of cancer. It is the least 
frequently encountered type of malignant thyroid 
tumor. Some of the Hiirthle-cell adenomas prob- 
ably belong in this group.1*° 

The functional capacity of the cells of this type 
of cancer stand out in contrast to those of the other 
two types.!&. 157,158 The cells are capable of normal 
or perhaps better than normal function. A metas- 
tasis of perhaps not more than 30 gm. can supply 
the hormone requirement of the patient. If the mass 
of metastatic tissue is large, the patient may suffer 
from hyperthyroidism even though the primary 
lesion and all of the undiseased thyroid gland in the 
neck have been resected.'5*. 15° The cells of this 
cancer are found to have a. high avidity for radio- 
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active iodine. The bony metastases may be dis- 
closed by the radioactive emanations. 

Cancers of mixed types are not uncommon. Cell 
structure may differ widely in varying areas of the 
same tumor, suggesting that different parts of the 
same tumor are growing at different rates. Most 
commonly a papillary tumor and an adenocarci- 
noma may be mixed. Occasionally an undifferen- 
tiated cancer appears to be superimposed on an 
adenocarcinoma. Carcinomas of the third group, in 
contrast, seem to live apart from the other two. 

Failure to differentiate these biologically different 
types of cancer has led to confusion and sometimes 
to misunderstanding about the effectiveness of 
therapy. Because operation cures what appears to 
be a wiidly growing papillary cancer does not mean 
that a similar operation will prove effective against 
an undifferentiated carcinoma. Conversely, be- 
cause external irradiation is effective in melting an 
undifferentiated cancer, irradiation, even in huge 
doses, will not exterminate a papillary cancer. 
Nodules of papillary cancer have been found to 
lie dormant in lymph nodes for many years after 
heavy irradiation, only to break forth later and 
continue their spread. 

Failure to recognize the sluggish growth of the 
papillary cancer has led to the concept that the 
papillary cancers of hyperthyroidism are not truly 
malignant.”* However, some of these papillary 
cancers encountered in patients who have had 
longstanding hyperthyroidism have been found to 
invade the trachea, esophagus and carotid sheath. 
Such invasiveness, it is true, has been found in pa- 
tients in the older age group, suggesting that some- 
times these cancers, although papillary in form, 
may be biologically more like a cancer of the first 
group.® 

We have only vague notions about the etiology of 
thyroid cancer. The malignant lesion not infre- 
quently appears to start de novo —that is, in a 
previously normal gland. This is true of all types. 
The occurrence, however, of a cancer in a goiter 
known to have been longstanding, as in nodular or 
endemic goiter, suggests that the cancer is a late 
phase in the disease process and that the same 
stimulus from which the nodular goiter arose is 
ultimately the cause of the cancer. Although this 
latter concept appears to fit the natural history, it 
is hard to reconcile it with what is believed about 
the thyrotropic stimulus in nodular goiter as op- 
posed to hyperthyroidism. In hyperthyroidism the 
thyrotropic stimulus of the anterior pituitary lobe 
is believed to be stronger than in nodular goiter, 
yet the incidence of cancer is lower. Perhaps it is 
the chronicity of the stimulus that counts. 

A commonly held concept of the origin of thyroid 
cancer is that it is a degeneration of a previously 
benign neoplasm.'5°: 16° Jt is true that a malignant 
lesion is oecasionally seen grafted, as it were, onto 
one area of an otherwise benign lesion, but it is 
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hard to believe that all malignant neoplasms start 
in this way, since the primary lesion of many of the 
papillary cancers, for example, may be very small 
—not more than 2 to 4 mm. in diameter.!” In 
these cases no sign of a previously existing benign 
adenoma is found. This concept of a preliminary 
benign lesion does not, of course, exclude the thy- 
rotropic theory. 

The thyrotropic theory of the etiology of thyroid 
cancer has recently received much support from 
the studies of experimental tumors. 


Experimental Tumors 


The possibility that both the thiouracil drugs 
and radioactive iodine might produce tumors of 
the thyroid gland has been the subject of extensive 
investigations in laboratory animals since 1943. 
Spurred on in part by interest in the phenomenon 
of the intense hyperplasia induced in the thyroid 
by the thio-compounds and in part by the criticism 
that the thiouracil treatment might be carcino- 
genic, four independent groups of investigators 
have studied in rats and mice the tumor-forming 
properties of the thiouracil compounds."®: 161-169 
Thiouracil or a related compound has been fed to 
the rats and mice in large doses over periods of many 
months. In some experiments a chemical carcino- 
gen or partial thyroidectomy has been added to the 
experiment. The studies, started soon after the 
introduction of thiouracil in the treatment of hyper- 
thyroidism by Astwood in 1943, are remarkable in 
many ways. 

First, the findings and conclusions of the groups 
are in extraordinarily close agreement. This is 
doubly remarkable in that the groups and their ani- 
mal stocks are unrelated. Bielschowsky started his 
work in London; Money and Rawson began theirs 
in Boston; Purves and Griesbach live in New Zealand 
and Morris and his co-workers in Bethesda, Mary- 
land. 

Secondly, the tumors that appear in succession in 
the thyroid glands of these animals as the drug is con- 
tinued month after month simulate all the nodules 
and tumors found in hyperplastic and nodular 
goiters in the human being. Solid embryonal-like 
tumors, papillary cystadenomas, involutional colloid 
nodules and, finally, carcinomatous lesions have 
been encountered. Even the hemorrhages and the 
healing with fibrosis seen in human goiter are en- 
countered in these animals.'® 

Thirdly, although the simultaneous administra- 
tion of a chemical carcinogen, not capable in itself 
of producing thyroid lesions, may accelerate the 
appearance of the benign lesions, it is the thyroid- 
stimulating action of the anterior pituitary lobe 
that is essential to the production of both benign 
and malignant tumors.!®: 16 

Fourthly, the malignant tumors are capable of 
autonomous growth as transplants in other ani- 
mals.!6* Such autonomy is a characteristic of the 
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malignant growths of the human thyroid gland.!7° !7! 
It may be considered biologic proof that these 
experimental lesions are truly carcinomatous.!”: !78 

Finally, tumors of the thyroid gland have been 
experimentally produced for the first time. The 
consistency with which they can be reproduced 
affords experimenters a method of studying the 
pathologic biology of thyroid tumors.’ 

The story of these experimental tumors does thus 
far lend support to the concept that an excess of the 
thyroid-stimulating hormone of the anterior pitui- 
tary lobe is a cause of thyroid cancer. How far 
experiments in rats and mice may be translated to 
the human being is problematic. Tumor suscep- 
tibility may well differ between rodents and the 
human being, and it would be unwise to give up 
using the thiouracil drugs in the human being on 
the assumption that they will ultimately produce 
malignant tumors. Present clinical evidence is 
against this assumption. Perhaps, as has already 
been said in the discussion of the therapy of hyper- 
thyroidism, it will be wiser to limit the use of these 
drugs fo the minimum effective dose for the shortest 
effective time. 

Experiments have recently been carried out con- 
cerning the carcinogenic activity of radioactive 
iodine. Benign and malignant tumors have been 
induced in rats but not with the same consistency as 
those induced by the thiouracil drugs.!75!77_ Doniach 
planned his experiments to combine the radioactive 
iodine with thiouracil feeding. Many benign but 
no malignant tumors were encountered. A benign 
tumor was occasionally induced when the radio- 
active iodine was given alone. The radioactive 
iodine seemed merely to enhance the benign-tumor 
production of the thiouracil— an action similar 
to that of the chemical carcinogen. Doniach there- 
fore concluded that the beta rays of the iodine have 
a carcinogenic action. He realized, however, that 
the radioactive iodine might also have indirectly 
induced tumor formation by increasing the thyro- 
tropic stimulus. The radiation presumably reduces 
the number of secreting thyroid cells; the remaining 
cells are then exposed to a greater thyrotropic 
stimulus. 

Goldberg and Chaikoff have also investigated the 
carcinogenic action of radioactive iodine on the 
thyroid gland of rats.!7° Twenty-five rats were given 
a large, presumably necrosing, dose of the iodine. 
One and one-half to two years later, malignant 
tumors were found in 7. In microscopical appearance 
and manner of metastatic spread the tumors re- 
sembled the adenocarcinomas and undifferentiated 
and papillary carcinomas encountered in the human 
being. They invaded lymph nodes, lungs, bones, the 
adrenal gland and subcutaneous tissue. Benign 
adenomas were also found in 5 of the rats. These 
authors believe they excluded the thyrotropic stimu- 
lus as the indirect source of carcinogenic action by 
feeding control rats propylthiouracil during the 
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same experimental period. In these control ani- 
mals they found only benign adenomas and the 
intense thyroid hyperplasia that results from this 
drug. 

Maloof, Dobyns and Vickery!”’ have also sought 
to induce tumors in the thyroids of rats with radio- 
active iodine, but they have been unsuccessful. By 
calculation their maximum dose was three quarters 
of that used by Goldberg and Chaikoff, yet it com- 
pletely destroyed the thyroid gland and all the rats 
died in myxedema within the first year. Thirty 
animals receiving one third of the maximum dose 
were sacrificed eighteen months after the irradiation; 
no tumors were found. This dose had been large 
enough to impair but not destroy the functional 
activity of the gland. 

The experiments with radioactive iodine, par- 
ticularly those of Goldberg and Chaikoff, occasion 
more concern than any of those made with the 
thiouracil compounds. The discrepancies between 
the findings of Goldberg and Chaikoff and those 
of Maloof and his co-workers are as yet unex- 
plained. If Maloof and his co-workers had chosen 
a dose intermediate between their maximum and 
next lower dose and had studied their animals longer, 
they might perhaps have encountered tumors com- 
parable to those found by Goldberg and Chaikoff. 
Certainly these experiments need further confirma- 
tion; in any case the same hesitation must be used 
in translating such findings to the problem of radio- 
active-iodine carcinogenesis in the human being. 
Another fact causing more worry about radioactive 
iodine than about thiouracil is that once the dose 
of irradiation is given there is no turning back. 
With the thiouracil compounds, the dose can always 
be reduced and administration of the drug termi- 
nated. The experiments with thiouracil indicate that 
time offers a wide margin of safety. Barring the 
presence of a chemical carcinogen, it takes several 
months to produce tumors, and the appearance of 
the tumors follows an orderly reproducible sequence. 
The benign tumors come first and the carcinomas 
at long last. 


Treatment of Cancer 


The treatment of cancer is carried out by surgery, 
high-voltage x-rays or radioactive iodine — or by 
a combination of these. Hormonal therapy through 
variation of the thyrotropic stimulus has only begun. 

Surgery is the oldest treatment; it is still pre- 
eminent. It is the only therapy effective against the 
papillary cancers, the commonest of the malignant 
tumors. Success is also best achieved with the other 
cancers by excising them — but only in their early 
phase, before spread has taken place. 

High-voltage external irradiation continues to 
offer palliative therapy in the undifferentiated can- 
cers. Radioactive iodine has, on the whole, been 
disappointing. It has been a boon to therapy in 
treating the metastases of but two types of cancer — 
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the most differentiated of the adenocarcinomas and 
the uncommon well differentiated benign-appearing 
metastasizing adenomas. In these cancers radio- 
active iodine has been palliative. Real cures are 
still uncertain.®: 84, 155, 157, 158, 178-180 

The aim of surgical therapy is to excise the entire 
malignant area. It should avoid mutilation through 
unnecessarily wide excision. A primary purpose of 
operation, therefore, is to establish the type of dis- 
ease and its extent.!5# The various procedures of 
excision are described in a number of texts. 

Surgery is also a useful adjunct to the radioac- 
tive-iodine therapy of thyroid metastases.15> 181-184 
Through resection of all the undiseased thyroid 
tissue as well as the primary lesion in the neck, 
the metastases are relieved of the strong competi- 
tion by the undiseased thyroid cells for both TSH 
and the radioactive iodine. The greater concentra- 
tion of TSH that results from this total thyroid- 
ectomy stimulates the metastases to further func- 
tional differentiation and increases their avidity 
for the iodine. 

It is again the already well differentiated cells of 
the metastasizing adenomas that are most capable 
of being stimulated by TSH and thiouracil to 
further function.'7? Unfortunately, the functional 
capacity of the cells of the undifferentiated cancers, 
the more undifferentiated adenocarcinomas and the 
papillary cancers is seldom significantly altered. 
Total thyroidectomy and the administration of TSH 
and thiouracil thus have little practical use in the 
treatment of the metastases of these cancers. 

Radioactive iodine can be used, instead of surgical 
total thyroidectomy, to destroy the competing un- 
diseased thyroid tissue.’ Radiation therapy takes 
several weeks to obliterate the resistant normal 
thyroid tissue, and during this time the thyrotropic 
stimulus is gaining in intensity. It is probable 
that the increased thyrotropic stimulus hastens 
the growth of the metastases; thiouracil certainly 
does so.!®- 189 Because it shortens the time of in- 
creased TSH action and because it removes the 
primary tumor at the same operation, surgical total 
thyroidectomy is to be preferred to the radiologic 
technic. 


Treatment of Nodular Goiter 


Since thyroid surgery was first used, nodular 
goiter has been treated by surgical excision. In 
order to preserve the parathyroids and recurrent 
nerves the surgeon has used only subtotal resection. 
This policy of subtotal removal, particularly 
when it is acted on with the idea of preventing fu- 
ture malignant degeneration, has been challenged 
by Williams and his colleagues, and it must be 
admitted that it seems illogical to leave behind some 
of the same diseased tissue to be exposed to an even 
greater concentration of TSH."* Logically, a total 
thyroidectomy should be performed, with the pa- 
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tient being maintained on thyroid medication after 
the operation. 

Total thyroidectomy, however, is not as easy a 
technical procedure in nodular goiter as subtotal 
thyroidectomy. The presence of the goiter makes 
it more difficult to isolate and spare the para- 
thyroids and nerves. Operative accidents are more 
frequent.!*> 

Rienhoff has suggested treating nodular goiter 
with desiccated thyroid.18* This therapy seems to 
have received inadequate attention. Incapable of 
dissolving adenomas and often ineffective in resolv- 
ing the larger involutional nodules, thyroid medica- 
tion does dissipate small involutional goiters in the 
early phase of their development and the hyper- 
plastic regrowth of remnants that follows subtotal 
thyroidectomy. © 1 

The available evidence suggests that thyroid 
therapy is most effective when the patient is hy- 
pothyroid. The thyroid medication presumably 
achieves its result by depressing the anterior pitui- 
tary lobe. In view of the clinical concept concerning 
TSH and tumor formation and the supporting ex- 
perimental evidence, this therapy of nodular goiter 
is logical. If the goiter and its nodules do not melt 
away, surgical therapy is indicated. If operation is 
undertaken with the idea of preventing later malig- 
nant. degeneration, then logically the operation 
should be a total thyroidectomy. It should be re- 
called, however, that this operation must be pains- 
takingly carried out if damage to the parathyroids 
and nerves is to be avoided.1*, 185 


Thyroiditis 

No consideration of tumors of the thyroid is com- 
plete without mention of acute and chronic thy- 
roiditis. Occasionally an acute infectious process, 
its etiology remains undetermined in the majority 
of cases.!87-199 Despite the claims for thiouracil or 
thyroid medication, a satisfactory medical treat- 
ment has not been evolved.!%: 19 Radioactive io- 
dine offers no help; it would primarily affect the 
thyroid cells rather than the stroma and only increase 
the hypothyroidism. Although external irradiation 
is held by some to be sound treatment,!® it should 
not be used until the diagnosis has been established 
by the passage of time or an adequate biopsy. Un- 
less care is taken, a rapidly growing undifferentiated 
carcinoma can be mistaken for thyroiditis. Surgery 
alone assures a correct diagnosis; operative resection 
is therefore the best resort if the tumor mass grows 
too large for comfort.!™ 
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Correction. In Part I of the Medical Progress Report on “ACTH and 
Cortisone in Dermatology” by Dr. John G. Downing, which appeared in the 
January 10 issue of the Journal, the fourth line in the last paragraph on Page 59 
should read: 


“...with Cortisone the dosage was gradually decreased. . . 
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LIVING WITHOUT A BALANCING 
MECHANISM* 


“hen 


BOSTON 


NE morning, now about four years ago, I ar- 

ranged in my pajama pocket toothpaste, 
toothbrush, razor and shaving soap, mounted my 
crutches and, with towel and facecloth hung over 
my shoulder, made my way across the hospital 
ward to the lavatory. In preparation for shaving, 
I wrung out the facecloth in steaming hot water, 
spread it over my hands and then held it to my 
face. Thus blindfolded, I suddenly lost my balance 
and fell sprawling on the floor. Unhurt but sur- 
prised, I picked myself up and looked around to 
see if someone had jostled me. There was no one 
in the room. In an effort to recreate this unexpected 
accident, I braced myself with both hands on the 
edge of the sink and tried closing my eyes. Instantly 
I had a feeling of dizziness and nausea. After that 
there was no further question in my mind about the 
diagnosis. 

Streptomycin treatment had been started nearly 
two and a half months earlier because it was thought 
that the acute arthritis in my right knee might be 
tuberculous. At that time relatively little informa- 
tion about the indications for, dosage and toxicity 
of this new drug had reached the medical officers 
in the European army of occupation. Few of us 
had had any opportunity to use it. The reports 
we were receiving, however, suggested that strepto- 
mycin was as dramatically effective in tuberculosis 
as penicillin in pneumococcal pneumonia. 

Penicillin having proved ineffective in my case, 
it was decided to use streptomycin. The initial 
dose prescribed was 6 gm. daily, intramuscularly, 
with 250 mg. injected locally into the knee joint. 
Improvement seemed to follow, and in a week or 
two the dose was reduced to 4 gm. daily and the 
painful instillations into the joint were discontinued. 
Immediately prior to my return to the United 
States, six weeks after I became ill, the dose was 
reduced to 3 gm. daily. It was on the seventy-sixth 


_ *This essay, by a physician, recounting his own experiences, will appear 
in the forthcoming book When Doctors Are Patients, edited by Max Pinner, 
-D., and Benjamin F, Miller, M.D., to be published in 1952 by W. W. 


Norton and Company. 
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day of continuous streptomycin treatment that the 
first symptoms of eighth-nerve involvement became 
evident. 

I returned to my bed discouraged and frightened. 
At ward rounds I reported the episode in the lava- 
tory to the medical officer in charge. His response 
was noncommittal, as always. 

During that first day symptoms increased rapidly. 
Every movement in bed now caused vertigo and 
nausea, even when I kept my eyes open. If I shut 
my eyes the symptoms were intensified. At first, 
I found that by lying on my back and steadying 
myself by gripping the bars at the head of the bed 
I could be reasonably comfortable. Later, even in 
this position the pulse beat in my head became a 
perceptible motion, disturbing my equilibrium. 

Most of us have experimented with motion pic- 
tures at home. This experience can be used to 
illustrate the sensations of the patient with damage 
to the vestibular apparatus. Imagine the results 
of a sequence taken by pointing the camera straight 
ahead, holding it against the chest and walking at 
a normal pace down a city street. In a sequence 
thus taken and viewed on the screen, the street 
seems to careen crazily in all directions, faces of 
approaching persons become blurred and unrecog- 
nizable and the viewer may even experience a feeling 
of dizziness or nausea. Our vestibular apparatus 
normally acts like the tripod and the smoothly 
moving carriage on which the professional’s motion- 
picture camera is mounted. Without these steady- 
ing influences, the moving picture is joggled and 
blurred. Similarly, when the vestibular influence 
is removed from the biologic cinema system, the 
projection on the visual cortex becomes unsteady. 

From the beginning of my illness I had resolved 
to try to be a patient and not the combination 
doctor-and-patient hybrid who often makes the care 
of one physician by another so difficult. Hence, 
at rounds that morning I had reported only my 
symptoms to the ward medical officer and had re- 
strained myself from asking him to discontinue 
streptomycin. As I lay in bed during the rest of 
that day I tried to rationalize the continuing, regu- 
lar visits by the nurse, who was armed with syringe 
and needle. Perhaps by now cultures of the joint 
fluid had grown tubercle bacilli. Perhaps loss of 
vestibular function was to be preferred to the con- 
sequences of tuberculous arthritis. From time to 
time I put my wristwatch to my ear to see if I 
could still hear its ticking and assure myself that 
cochlear function remained intact. 

Streptomycin injections were finally discontinued 
two long days later. At that point my courage be- 

“gan to return, and there began the slow process of 
learning to live with a handicap. The subsequent 
period was one of consuming interest to me. In 
it I saw demonstrated how effectively the loss of 
one of the sensory systems of the body can be com- 
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pensated for by the other systems. My first efforts 
were devoted to overcoming my difficulty in read- 
ing. I found that by bracing my head between two 
metal bars at the head of the bed I could minimize 
the effect of the pulse beat, which made the letters 
on the page jump and blur. I gradually learned to 
keep my place by using a finger or pencil on the 
page. 

Once I was again able to read, time began to pass 
more and more quickly. I soon persuaded myself, 
nevertheless, that I must try to walk. Already I 
had discovered, as I lay in bed, that if I turned my 
head from side to side while looking forward I had 
the sensation that the room turned around me, 
rather than that I was turning around in the room. 
This was less disturbing, however, if I focused on a 
distant object rather than on one but a few feet 
from my eyes. I had also learned that less vertigo 
was associated with moving about or turning over 
in bed if I kept my eyes closed. This maneuver had 
its drawback, however, in that with my eyes closed 
I had the giddy feeling that the bed was no longer 
horizontal but had been tipped up on end or on its 
side. On my first attempt at walking, I found that 
it helped to close my eyes and steady myself with 
both hands on the bed. Thus oriented by tactile 
sense, I groped my way around the bed, telling 
myself, despite sensations indicating the contrary, 
that both the floor and the surface of the bed were 
stationary and in a horizontal plane. Later, I 
learned to open my eyes, fix'on a distant object to 
add visual to tactile orientation and move around 
the bed. 

Progress was greatly accelerated when, at last, 
I was permitted to dispense with the cumbersome 
plaster shell that had immobilized my right leg 
from sole to hip. Ten days of physiotherapy re- 
stored the strength in the limb so that it no longer 
collapsed under me when weight was put on it. 
I began to take excursions around the ward, and 
later along the endless corridors of the hospital. In 
these corridors I had the peculiar sensation of being 
inside a flexible tube, fixed at the end nearest me 
but swaying free at the far end. In various places 
the corridors led up or down gentle inclines. On 
these ramps I had to learn to appreciate that I was 
going downhill through the sensation of strain on 
the extensors of my legs or that I was climbing a 
grade through the strain on the flexor muscles. Of 
course, if there was a window nearby I could cor- 
roborate the proprioceptor signals by comparing 
the plane of the floor with that of the horizon out- 
side. 

I learned not to do certain things. One of these 
was not to look at a newspaper or letter in my hand 
while walking. In those early days proprioceptive 
orientation was insufficiently developed to permit 
even momentary withdrawal of visual orientation. 
When -I was: allowed to go outside, I quickly found 
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that it was imperative to restrain the impulse to 
look up when an airplane passed overhead until I 
could brace myself against a railing or tree. I dis- 
covered, when beginning to walk in open places 
without a nearby wall available for hasty support, 
that it was a mistake to slow down or stop. It was 
as if I were riding a bicycle; the faster I walked, 
the more easily could I keep a stable upright posi- 
tion. Indeed, I soon noticed that unconsciously I 
had begun to walk the same type of course that is 
steered by a ship’s gyroscopic compass, veering 
first slightly to the left and then overcompensating 
and veering equally to the right. 

During a walk I found too much motion in my 
visual picture of the surroundings to permit recog- 
nition of fine detail. I learned that I must stand still 
in order to read the lettering on a sign. These early 
excursions taught me a habit foreign to one of my 
New England background — that of greeting any- 
one who happened to pass in the opposite direction. 
Since I was unable to distinguish the familiar from 
the unfamiliar faces when walking, the obvious 
solution was to pretend to recognize everyone. 

Learning to get about at night or in the dark- 
ness has been the most difficult part of convalescence. 
Even after considerable practice in daytime walk- 
ing, I still find myself almost helpless in the dark — 
so helpless, in fact, that at night I have sometimes 
had to resort to achieving my destination on hands 
and knees. We rarely find ourselves totally with- 
out light, however. Thus, for example, in leaving 
a friend’s house in the evening, a short pause’ out- 
side the door usually permits accommodation so 
that one can see sufficiently well to maintain 
orientation from doorstep to automobile. My dif- 
ficulties in navigation under such circumstances 
are still noticeable, but they can usually be passed 
off as due to the final highball of a convivial evening! 

My life at present is little if at all affected by my 


disability. Since I am almost wholly engaged in 


research medicine and teaching, if my gait is wobbly 
in the evening I am not criticized as I might be 
if I were a practitioner making house calls. With a 
little extra caution I can successfully transfer a 
tray of glassware from one bench to another in the 
laboratory. I was once told that I’d have to forget 
some of my weekend and vacation activities. Never- 
theless, I now enjoy tennis doubles as much as I 
once enjoyed a fast-running game of singles. On 
the water I am spared the sensation of seasickness 
and hence am a useful hand in the hot galley when 
the seas are choppy. For a time I was hesitant 
about swimming, as a well known neurologist had 
told me that many patients with central-nervous- 
system syphilis and vestibular dysfunction had 
drowned because they lost their orientation in the 
water and swam down when they thought they were 
coming up for air. Temptation has been too great, 
however. Some cautious experiments have re- 
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assured me that I can find the surface if I keep my 
head. To date I haven’t been foolish enough to try 
swimming at night. 

When I recall how completely disabled I was by 
the initial impact of loss of vestibular function, I 
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am amazed that I am so little troubled at present, 
even though tests show no sign of recovery of that 
particular sensory system. Is there any man-made 
machine designed like the human apparatus — with 
so many alternate systems to accomplish its end? 
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CASE 38121 


PRESENTATION OF CASE 


A fifty-five-year-old man was admitted to the 
hospital because of generalized weakness. 

Five years before admission the patient first 
noted nocturia (1 to 2 times) and swelling of the 
ankles and feet that came on during the day and 
subsided with bed rest. These symptoms persisted. 
Three years prior to entry after a cold he developed 
painful swelling of the knees, elbows and distal 
interphalangeal joints of the hands, pain in the hips 
and a nodule over the left olecranon. The joint 
symptoms lasted five months, during which time he 
was obliged to remain in bed; following this some 
residual swelling of the distal phalanges and some 
limitation of motion of the knees remained. During 
this illness examination revealed a trace of albumin 
in the urine; elevated nonprotein nitrogen, serum 
phosphorus and uric acid; moderate normochromic 
anemia; and x-ray changes of the skull interpreted 
as characteristic of Paget’s disease. Prior to this 
attack of “arthritis” there had been no weight loss, 
weakness or dyspnea, but during the subsequent 
three years he lost fifteen to twenty pounds in 
weight and developed slight dyspnea on exertion 
and progressive weakness and fatigability. The 
ankle edema became persistent and progressively 
more severe, with pitting nearly to the knees, and 
the nocturia increased to five to six times with ac- 
companying polyuria. During the three years prior 
to entry he had several attacks of “sciatica.” Tin- 
gling of the fingertips, which was first noted during 
the attack of “arthritis” five years prior to entry, 
persisted as an annoying symptom until admission. 
For the year prior to admission he had some dif- 


ficulty in starting the urinary stream and slight 
burning on micturition. Three weeks before admis- 
sion treatment with digitalis, low-salt diet and vita- 
min By, injections was begun; the edema disap- 
peared and he felt much improved. Two days prior 
to entry he stopped the medication because of ab- 
dominal cramps and diarrhea of two days’ duration. 
Following this he became progressively weaker. 

He had had an appendectomy at the age of 
twenty-two and a herniorrhaphy at the age of fifty. 
At the age of thirty-six he was operated on for a 
ruptured gastric ulcer; he had had epigastric symp- 
toms for one and a half years prior to this opera- 
tion and had been treated with calcium and bis- 
muth powders, but since the operation he had not 
had any gastrointestinal symptoms or taken any 
medication. At the age of forty-two he had an 
attack of “arthritis,” with redness, swelling, ten- 
derness and limitation of motion of the left wrist 
and shoulders and pain in the lower back and thighs. 
He was treated by dental extraction, heat lamps, 
pills and bed rest; at the end of three months he was 
symptom free and had no residual deformity or 
limitation of motion. 

Physical examination revealed a thin man in 
no distress. The eyes showed unusually marked 
limbal and subconjunctival calcification of a limbal- 
girdle type. The thyroid was not palpable. He was 
edentulous. The chest was kyphotic and there was 
an increase in the anteroposterior diameter. The 
left border of the heart was at the anterior axillary 
line in the fifth intercostal space. A Grade III harsh 
apical systolic and a Grade II basal systolic murmur, 
with transmission up into the neck, were present. 
There was thickening of the terminal phalanges of 
the first three fingers of both hands. There was 
very slight edema of the ankles and pretibial areas. 
The peripheral pulses were present. The prostate 
was three times normal size, non-nodular and non- 
tender. 

The temperature was 98.6°F., the pulse 120 and 
the respirations 20. The blood pressure was 98 sys- 
tolic, 40 diastolic. 

A urine of specific gravity 1.009 gave a ++ 
reaction for albumin; the sediment contained fre- 
quent white cells and an occasional red cell and 
epithelial cell. A urinary Sulkowitch test was nega- 
tive. Examination of the blood revealed a hemo- 
globin of 12 gm., a white-cell count of 12,500, with 
76 per cent neutrophils, and a hematocrit of 36. 
The sedimentation rate was 1.1 mm. per minute 
(corrected). The serum sodium was 124.5 milli- 
equiv., the chloride 91 milliequiv., the potassium 7.2 
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milliequiv. and the carbon dioxide 12.2 milliequiv. 
per liter. The blood pH was 7.33. The nonprotein 
nitrogen was 145 mg., the total protein 6.47 gm., 
with an albumin-globulin ratio of 2.1, the serum 
cholesterol 220 mg., the calcium 7.8 mg., the phos- 
phorus 9.6 mg. and the alkaline phosphatase 15.4 
units per 100 cc. One twenty-four-hour urine speci- 
men with a volume of 1170 cc. contained 20 mg. 
per 100 cc. of calcium; another with a volume of 
1240 cc. contained 73 milliequiv. of sodium, 64 
milliequiv. of potassium and 18 milliequiv. per liter 
of chloride. A Congo red test showed 40 per cent 
retention in the serum. A urea clearance test was 
4 per cent of normal and a phenolsulfonphthalein 
excretion was 5 per cent in 30 minutes and 17.5 per 
cent in 2 hours. A basal metabolic rate was +16 
and a_ protein-bound-iodine determination 3.4 
gamma per cent. Roentgenograms of the chest 
revealed normal lung fields, a normal-sized heart 
and calcification of the aorta and bronchial tree; 
the borders of the upper mediastinum were poorly 
defined. A barium-swallow examination showed 
slight displacement of the esophagus to the right. 
Roentgenograms of the abdomen showed scattered 
areas of calcification, some of which were in the 
region of the kidneys. The bones appeared grossly 
trabeculated and demineralized; the upper lumbar 
vertebras were osteoporotic, with increased density 
of adjacent surfaces. A bone survey showed widen- 
ing of the shafts of the femurs, thickening of the 
cortical bone in the femurs and humeri, subperiosteal 
resorption in the humeri and punctate islands of 
increased density in the pubic bones. The vault of 
the skull and the anterior two thirds of the base of 
the skull showed considerable thickening, with 
coarse trabeculae and small islands of increased 
density. X-ray films of the hand showed bone de- 
struction in the midshaft of the terminal phalanges 
of the first three fingers; these also appeared to be 
clubbed. There were destruction of the lateral por- 
tions of a number of the interphalangeal joints and 
subperiosteal resolution along the shafts of a number 
of phalanges. There was destruction of the base of 
the ulnar styloid process and amorphous calcification 
adjacent to this. An electrocardiogram revealed a 
tachycardia of 130, with an abnormal record due to 
incomplete right-bundle-branch block. 

After admission there was little change in his 
condition. The serum sodium remained persist- 
ently low, falling to 114 milliequiv. per liter. Oral 
sodium-citrate therapy and a free salt intake re- 
sulted in some improvement in the acidosis, a rise 
in the serum sodium to 128.4 milliequiv. per liter, 
a lowering of the nonprotein nitrogen to 102 mg. 
per 100 cc. and a slight increase in ankle edema. 
After six days of treatment with aluminum hydrox- 
ide, 200 to 300 cc. per day, the serum calcium was 
8.2 mg. and the phosphorus 6.8 mg. per 100 cc. The 
patient was digitalized and received a number of 
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blood transfusions. An operation was performed on 
the twenty-first day. 


DIFFERENTIAL Dracnosis 


Dr. Futter Atsricut*: Unless I am all wrong, 
this case presents no diagnostic difficulties. In the 
first place there is no question that he has osteitis 
fibrosa generalisata. The question is: Which of 
two sequences of events led to the osteitis fibrosa 
generalisata? (See Tables 1 and 2.) 

In Table 1 you will note that the first step is a 
primary hyperparathyroidism. This leads to a 


TABLE 1. 
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characteristic disorder of the calcium and phos- 
phorus metabolism; this in turn leads to the osteitis 
fibrosa generalisata. It will be further noted that the 
disturbance in the calcium and phosphorus metabo- 
lism may lead to renal disease and this in turn may 
lead to an alteration of the electrolyte pattern, 


TABLE 2. 
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Secondary hyperparathyroidism - - ? - > Osteitis fibrosa generalisata 
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which one usually associates with hyperparathy- 
roidism. 

In Table 2 you will note that the initial step is 
primary renal disease. This leads to a decreased 
urinary phosphorus excretion, which in turn leads 
to an increase in serum phosphorus level and hence 
to a decrease in serum-calcium level. Since the 
stimulus to parathyroid function is probably a low 
serum-calcium level, there ensues a compensatory 
hyperparathyroidism, with enlargement of all four 


*Physician, Massachusetts General Hospital. 
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parathyroid glands. This secondary hyperpara- 
thyroidism has little or no effect, since the first 
step in parathyroid-hormone function is an increase 
in urinary phosphorus excretion and since this is 
already limited by the renal insufficiency. To be 
sure, those who believe that the primary effect of 
parathyroid hormone is on bone tissue would have 
a different interpretation. (See broken arrow.) 

You will note that both these sequences end 
with very much the same picture — osteitis fibrosa 
generalisata, a high serum-phosphorus level, a 
normal to low serum-calcium level and renal in- 
sufficiency. In the first sequence there is usually 
an adenoma in one parathyroid gland; in the second 
sequence there is hyperplasia in all four parathy- 
roid glands. 

I shall be very much surprised if we are not con- 
fronted today with the second sequence. There is 
no single finding that is inconsistent with either 
diagnosis. My strongest argument is a case that 
we have studied that had identical findings. 2 

This previous patient was seen at the age of 
forty-five. He had had “incurable Bright’s disease” 
with dropsy diagnosed twenty-three years pre- 
viously. The blood pressure was 165 systolic, 90 
diastolic. The urine showed a ++ albumin, + 
red cells, + white cells, casts and specific gravity 
1.008 to 1.012. The hemoglobin was 65 per cent, and 
the phenolsulfonphthalein excretion was less than 
15 per cent in one hour. The nonprotein nitrogen 
was 121 mg., the serum calcium 8.2 mg., the serum 
phosphorus 9.8 mg. and the serum alkaline phos- 
phatase 9.4 Bodansky units per 100 cc. The serum 
sodium was 107 milliequiv., the serum chloride 106 
milliequiv. and the serum carbon-dioxide content 
11.6 milliequiv. per liter. Roentgenograms showed 
calcium deposits in the soft tissues around the joints, 
the “‘moth-eaten” skull of osteitis fibrosa generalisata 
and several herniations of the nuclei pulposi of the 
vertebras. Autopsy showed stationary, if not healed, 
chronic glomerular nephritis, four much enlarged 
parathyroid glands, osteitis fibrosa generalisata 
and calcium deposits around the joints. 

There are a few points that require some dis- 
cussion. The edema would have been most unusual 
in primary hyperparathyroidism and is more con- 
sistent with chronic nephritis. Polyuria fits both 
conditions. The gastric ulcer is of some interest, in 
view of the frequency with which duodenal ulcers 
occur in primary hyperparathyroidism. The low 
serum-calcium level, though theoretically possible 
in primary hyperparathyroidism with secondary 
renal disease, is seldom seen in that condition; 
this favors primary renal disease. The deposits of 
calcium around the joints and in the olecranon bursa 
are more consistent with primary renal disease than 
with primary hyperparathyroidism. 

I should like to look at the x-ray films. 

Dr. James J. McCort: X-ray examination of 
the skull shows a diffuse demineralization of the 














Mar. 20, 1952 


bone, with small scattered islands of bone showing 
normal density. Both the inner and outer tables 
are thin, but there is no expansion of the diploé 
and no evidence of bone erosion or destruction. An 
examination of the teeth gave no information about 
the lamina dura because the patient is completely 
edentulous. There is demineralization of the man- 
dible. 

The chest films show a slight degree of emphysema, 
extensive calcification of the tracheal rings and 
marked calcification in the wall of the thoracic aorta. 
The lungs are entirely clear. A barium-swallow ex- 
amination performed at the time the chest was 
examined shows a smooth soft-tissue indentation on 
the left lateral margin of the cervical portion of the 
esophagus. The esophagus at this level is displaced 
slightly to the right and is slightly narrowed. 

Dr. AtsricuT: It is not a single adenoma? 

Dr. McCort: In our experience, displacement 
and compression of the cervical esophagus have 
been more common in the presence of parathyroid 
adenoma than with simple hyperplasia. 

On the plain film of the abdomen are seen a few 
nodular calcific densities overlaying both kidneys. 

Dr. Atsricut: Are there any stones? 

Dr. McCort: These calcifications overl: ying the 
kidneys seem most likely to represent renal calculi. 
Unfortunately, we do not have a pyelogram. 

The bones of the lumbosacral spine and pelvis 
likewise show a diffuse demineralization, with thin- 
ning of the cortex and coarsening of the trabecular 
pattern. Incidental note is made of marked cal- 
cification of the abdominal aorta and pelvic vessels. 
A large number of small oval calculi are seen in 
the prostate. In the soft tissues adjacent to the 
ischial tuberosities, fleck-like deposits of amorphous 
calcification are seen. The examination of the long 
bones also discloses a diffuse demineralization. 
There are extensive. vascular calcification and a 
few irregular deposits of calcium in the soft tissues. 
The femurs disclosed zones of subperiosteal bone 
absorption. The films of the hands and feet like- 
wise show demineralization. In the distal phalanges, 
dissolution of the bone is noted in the midshaft. 
Fractures have occurred at the site of the dissolu- 
tion of the bones; this accounts for the so-called 
clubbing of the fingers. 

Dr. Atsricut: The clubbing of the fingers is 
due to fractures of the midshafts of the terminal 
phalanges with telescoping of the soft tissue. Iden- 
tical clubbing was shown in roentgenograms taken 
on Captain Charles Martel, whose case played such 
a large part in the history of hyperparathyroidism. 

My final diagnoses, then, would be chronic glomer- 
ulonephritis, osteitis fibrosa generalisata, secondary 
hyperparathyroidism in the four glands, arterio- 
sclerotic heart disease with bundle-branch block, 
Monckeberg’s arteriosclerosis, ectopic calcification 
and calcification of the prostate. 
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One question I should raise is: Why operate? 
If this turned out to be a single adenoma I shall 
be very much surprised. 

Dr. Benjamin CasTLEMAN: Dr. Henneman, 
would you tell us why the patient was operated on? 

Dr. Puitip H. HENNEMAN: Without the apparent 
mass in the neck displacing the esophagus by x-ray 
examination, this would have been a clear-cut case 
of primary renal disease with secondary osteitis 
fibrosa generalisata. However, the paraesophageal 
mass suggested the possibility of a parathyroid 
tumor in this region. 

Primary hyperparathyroidism is most commonly 
characterized by an elevated serum calcium and a 
decreased serum inorganic phosphorus. Occasionally 
one encounters patients with primary hyperpara- 
thyroidism and decreased renal function due to 
nephrocalcinosis of renal calculi. These patients may 
have normal or even elevated serum-phosphorus 
levels associated with only minimal elevation of the 
serum calcium. The limiting degree of this latter 
situation appears to be a serum phosphorus suf- 
ficiently elevated to depress the serum calcium to 
levels lower than normal. I have never seen such a 
case, but I suspect it must exist. 

We believed, despite the low serum calcium and 
elevated serum phosphorus, that the combination of 
a mass in the neck, osteitis fibrosa generalisata and 
renal calcinosis made it worth while to ask Dr. 
Raker to explore the patient’s neck in the hope of 

finding a primary, — and causative, — parathyroid 
adenoma. Furthermore, we knew that removal of 
such a tumor in similar patients has been followed by 
arrest of the otherwise progressive renal disease — 
and even by improvement of renal function in some 
cases. 


CurnicaL D1aGnosis 


?Parathyroid adenoma. 


Dr. ALBRIGHT’s DIAGNOSES 


Chronic glomerulonephritis. 
Osteitis fibrosa generalisata. 
Secondary hyperparathyroidism. 
Ectopic calcification. 


AnaTomicaL D1aGnNosis 
Parathyroid adenoma (and chronic renal disease). 


PatuHo.tocicaL Discussion 


Dr. Castteman: Dr. Raker, will you tell us 
about the operation? 

Dr. Joun W. Raker: We explored the left side 
of the neck first, expecting to see a tumor in the 
region of the x-ray shadow; we found behind the 
esophagus, wedged between the vertebral bodies 
and the thyroid gland, a tumor mass that we thought 
was consistent with a parathyroid adenoma. This 
was removed, and the pathologist, after seeing a 
frozen section, said it was probably a parathyroid 
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adenoma. We explored the lower pole on this side 
and looked for an atrophic gland or another en- 
larged gland but did not find it. At this point the 
patient was not in good condition, so we desisted 
without exploring the right side of the neck. He 
had a great deal of difficulty postoperatively; he 
had what was probably a Stokes—Adams attack. 

Dr. Castteman: We studied this slide for a 

number of days to decide whether it was a primary 
adenoma or a secondary hyperplasia. Most of the 
cells were not enlarged and we could not find a 
capsule or at least a rim of normal tissue around the 
mass. However, we did find small fairly clear-cut 
acini, in contrast to the next slide, which is from the 
old case of definite secondary hyperplasia that Dr. 
Albright mentioned and which shows pseudoacini 
—cells surrounding small arterioles suggesting 
glandular arrangement. After studying many slides 
of the case under discussion, we found an area 
that proves to me that this was an adenoma — a 
group of cells varying in size, much bigger than 
normal. This variation in size,— at least in the 
material that we have, — is not seen in secondary 
hyperplasia, but it is the rule in adenomas. I believe, 
therefore, that this is probably a true adenoma rather 
than a secondary hyperplasia. 

Dr. Henneman, will you discuss the follow-up on 
this patient? 

Dr. HennemMan: Before operation I believed 
that this patient had a parathyroid adenoma; 
after operation I was certain. However, the more 
I have thought about it the less certain I am that 
this was an adenoma and not secondary hyperplasia. 
Dreskin and Fox’ have reported a similar case and 
found several others in the literature. Their patient 
had renal osteitis fibrosa associated with four hy- 
perplastic glands, one of which was much larger 
than the others and was removed at an operation. 
It is of great interest that Dreskin and Fox’s patient 
presented a fall in serum calcium and a rise in serum 
inorganic phosphorus after removal of the hyper- 
plastic gland. Had these changes occurred in our 
patient I suspect we would have thought that this 
confirmed the etiologic status of the tumor. Ac- 
tually, there has been little postoperative change in 
the pertinent blood chemical findings or clinical 
status of our patient. Finally, it seems to me that 
the lack of a rim of normal tissue around this mass 
is in favor of hyperplasia. 

Dr. CasTLEMAN: That is not necessarily the 
case. If a gland has enlarged enough as a result 
of a tumor, the rim is completely obliterated. As 
a matter of fact, in more than half of our cases we 
did not find a rim of normal parathyroid tissue. 
I have seen the material of two cases in which there 
was one very large parathyroid gland associated with 
primary renal disease, the other three glands being 
slightly enlarged and all showing secondary hyper- 
plasia. I do not believe we have seen a large enough 
number of these cases to know whether we can tell 
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the difference between adenoma and secondary 
hyperplasia. The fact that the surgeon was unable 
to find the other gland on that side does not mean 
too much because the gland may have been in 
an aberrant location. 
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CASE 38122 


PRESENTATION OF CASE 


A forty-nine-year-old woman was admitted to the 
hospital because of upper-abdominal pain and 
vomiting. 

Six months prior to entry the patient noted that 
she was losing weight and that she had become some- 
what constipated, with bowel movements occurring 
only two to three times a week, whereas previously 
she had had a movement every day. Five weeks 
before admission she had the sudden onset of nausea 
followed by vomiting; the vomitus contained food 
eaten five hours previously. The following morning 
her temperature was 102°F. Shortly after this she 
began to have recurrent dull aching pain in the 
epigastrium that radiated into the left flank and 
the back. This was intermittent, lasted about an 
hour, was aggravated by solid foods and was re- 
lieved by hot milk and by sitting up and squeez- 
ing the abdomen. For the five weeks before ad- 
mission her daily diet consisted of one quart of 
milk and a few crackers and cookies. On the two 
occasions on which she tried to take solid foods she 
vomited immediately and subsequently developed 
a brief elevation of temperature; altogether she 
had vomited four to five times during the five 
weeks prior to entry. Three days prior to admission 
for the first time she vomited after drinking milk. 

There had been no hematemesis, dysphagia, 
jaundice or clay-colored stools. The constipation 
had become more marked and she had taken many 
laxatives; on a number of occasions in the four weeks 
prior to entry the stools had been black, but she 
had noted no fresh blood. She had had one-time 
nocturia for many years and an occasional attack 
of frequency and dysuria. She lost 12 pounds in 
weight in the five weeks prior to entry. There was 
no past history of anorexia, abdominal pain or 
vomiting. 

Physical examination revealed a poorly nourished, 
dehydrated woman who appeared to be chronically 
ill. The mucosa of the tongue was smooth, red and 
atrophic. The lungs and heart were normal. There 
was tenderness to pressure in the epigastric region 
and in the left flank. A firm nontender liver was 
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palpated 2 to 3 fingerbreadths below the costal 
margin. There was the suggestion of a firm, im- 
mobile, slightly tender orange-sized mass in the 
epigastrium. Pelvic and rectal examination was 
negative. 

The temperature was 98°F., the pulse 72 and the 
respirations 18. The blood pressure was 140 sys- 
tolic, 85 diastolic. 

Examination of the blood revealed a hemoglobin 
of 12 gm., a red-cell count of 4,300,000 and a white- 
cell count of 7400, with 73 per cent neutrophils; 
a smear showed moderate hypochromia of the red 
cells. A urine of specific gravity 1.016 gave a ++ 
reaction for albumin; the sediment contained 15 
white cells per high-power field. The nonprotein 
nitrogen was 24 mg., a fasting blood sugar 100 mg. 
and the total protein 6.5 gm. per 100 cc., with an 
albumin-globulin ratio of 1; the serum chloride 
was 100.3 milliequiv. and the carbon dioxide 25.3 
milliequiv. per liter. The bilirubin was within 
normal limits. A stool guaiac test was negative. 
Roentgenograms of the chest showed slight enlarge- 
ment of the left ventricle, tortuosity of the aorta 
and linear areas of atelectasis at the lung bases. 
A gastrointestinal series, barium-enema examination 
and Graham series were negative except for an in- 
definite ring shadow about and to the left of the 
duodenum. A film of the abdomen showed the right 
kidney to be low in position and slightly tilted. 
Overlaying the lower pole of the left kidney was a 
ring shadow of calcification. An intravenous pyelo- 
gram showed fair concentration of the dye by the 
right kidney; the calyces and pelvis of this kidney 
were grossly deformed and its lower pole was 
greatly enlarged, extending to the crest of the 
ilium and obliterating the psoas shadow. The dye 
was poorly excreted by the left kidney; a ring shadow 
overlaid the lower pole of this kidney. Retrograde 
pyelogram showed multiple pressure defects of the 
calyces of both kidneys; the defect of the lower 
pole of the right kidney was again demonstrated, 
and the ring shadow was seen to be in the region 
of the lowermost calyces of the left kidney (Fig. 1). 
The indigo-carmine appearance time was 4 minutes, 
with good concentration on both sides. 

For the first two weeks in the hospital the patient 
had periodic attacks of sharp, continuous epigastric 
pain radiating to the back, that were followed by 
elevations of temperature as high as 104°F. There 
were no chills and no vomiting. The bowel move- 
ments were normal. Examination of the abdomen 
during these attacks revealed exquisite tenderness 
in the epigastrium without definite spasm and not 
affected by movements of the legs. Peristalsis was 
present. A white-cell count on the fifth day fol- 
lowing one of these attacks was 12,400. Subse- 
quent examinations between attacks failed to con- 
firm the suggestion of an epigastric mass. After 
the second week she had periodic temperature ele- 
vations and vomited occasionally, but the epi- 
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gastric pain was not as marked a feature. An opera- 
tion was performed on the twenty-fifth hospital 
day. 


DIFFERENTIAL Diacnosis 


Dr. WitutaM C. Quinsy, Jr.*: The history prior 
to admission in this case leads one inevitably to the 
speculation that the patient’s primary disease was 
based in the gastrointestinal tract. In support of 
this statement were the evidence of progressive 
obstruction and the relation of the fever and pain 
to food. There was a question of melena; the vomit- 
ing of ingested solid food favors obstruction. The 





Ficure 1. 


position of the pain in the epigastrium that radiated 
to the back is also characteristic of a gastrointestinal 
disorder. The patient had a questionable epigastric 
mass, and initially her complaints were weight loss 
and progressive constipation. The physical find- 
ings, on examination in the hospital, were not very 
diagnostic, with the exception of the epigastric 
mass. The clinical laboratory findings were normal 
except for a ++ urinary albumin and 15 pus cells. 
The chemical laboratory examinations did not add 
anything. On hospital care, the obstructive ele- 
ments of the complaints appeared to subside for 
two weeks at least. It is to be noted that the pain 
was not crampy in character, that the stools con- 
tained no blood when they were examined in the 
hospital and that she was apparently able to retain 
oral intake and have bowel movements normally. 
To support the impression that the lumen of the 
gastrointestinal tract was not the primary site of 


*Assistant n surgery, Massachusetts General Hospital. 
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the disease, the x-ray films are reported as showing 
no abnormality of the gastrointestinal tract. If 
the disease was not in the lumen of the gastro- 
intestinal tract, could it have been associated with 
the pancreas or the biliary system? The pain was 
rather characteristic of pancreatic inflammation — 
epigastric, severe, going through to the back. The 
left-sided component of it is somewhat disturbing 
if I wish to incriminate the bil!ary tract; it is not 
exclusive. Ring-shaped shadows were seen in rela- 
tion to the duodenum and to the lower pole of the 
left kidney. Tentatively, on the basis of the prior 
history, the hospital course and the laboratory 
findings, my first suspicion was that she had disease 
based in the pancreas. We do not have too important 
laboratory findings on the serum amylase and 
lipase determinations. 

From x-ray films it appears that the major disease 
was related to the urinary tract; in this regard I 
shall ask Dr. McCort to help me. 

Dr. James J. McCort: Examination of the 
intravenous pyelogram discloses that the patient 
has larger than normal kidneys. After the contrast 
substance was injected, excretion was seen to be slow. 
The calyces are elongated and spider-like. Retro- 
grade studies confirm these findings. The calyces 
are spread apart to give the appearance of ice 
tongs (Fig. 1). No defects are seen in the ureter or 
bladder. A small ring-shaped calcification is seen 
over the lower pole of the left kidney. I think it is 
within the parenchyma of the kidney; its relation 
to the kidney is constant. No calcification is to be 
seen in the region of the pancreas. 

The examination of the chest shows both leaves 
of the diaphragm to be high in position; the heart is 
prominent in the region of the left ventricle. There 
is a tortuous aorta. Plate-like areas of atelectasis 
are seen in both lung bases. The pulmonary vascu- 
lar markings are slightly accentuated. Examination 
of the colon reveals a normal large bowel except for 
a slight downward displacement of the hepatic 
flexure by the liver. The examination of the upper 
gastrointestinal tract is entirely negative except for 
a suggestion of extrinsic pressure on the lesser- 
curvature side of the stomach. This is sometimes 
seen with enlargement of the left lobe of the liver. 

Dr. Quinsy: As the major demonstrable disease 
has shifted to the urinary tract, that would require 
me either to explain all the symptoms with regard 
to the urinary tract or to combine my gastroin- 
testinal thesis with an additional finding, — and 
an extraneous one, — of multiple areas of destruc- 
tion or infringement on the renal parenchyma. I 
am not a urologist, but I do know that bilateral 
disease of the kidney can produce the symptoms 
present here. In congenital polycystic kidney 
disease the symptoms most frequently shown are 
due to uremia, which this patient did not have, 

or to large palpable kidneys, which no one could 
feel in this thin woman. Bilateral malignant renal 
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tumors are indeed a rare entity, whereas in pro- 
gressive cystic degeneration of the kidneys the 
cysts, often being connected with the calyces or 
tubules of the kidney, occur bilaterally and can 
produce all this symptomatology. The fever ele- 
ment following meals, which is one of the pre- 
dominant features of the clinical history, and the 
epigastric complaints with marked tenderness in 
that region lead me away from the basic findings 
of the x-ray films. 

I would like to know whether or not the patient 
had a serum amylase determination. 

Dr. CasTLEmAN: None was done. 

Dr. Quinsy: I must take the known positive 
findings; thus in this case I shall say that the symp- 
toms were on a renal basis. Fever frequently occurs 
with renal tumors, and the gastrointestinal symp- 
toms may be entirely of reflex or secondary origin. 
There is evidence that she had had some urinary 
disturbance, with a history of frequency, and on 
admission she had albumin and pus cells in the 
urine. To relate it all to one finding, I should think 
this patient had cystic areas of degeneration in 
each kidney and that it was possible that on the 
l2ft side also there was a malignant area in the 
kidney to which some of the more acute symptoms 
could be related. I do not believe she had typical 
polycystic disease of the kidney, and I cannot re- 
late the symptoms, — except for some very gross 
spread of the carcinoma or something of that sort, — 
to the pancreas. 

Dr. Wa ter St. Goar: I wonder if Dr. Quinby 
has any explanation for the large liver and the 
epigastric mass? 

Dr. Quinsy: I do not, Dr. St. Goar. The liver 
was mentioned once; the epigastric mass disap- 
peared. The epigastric mass could have disappeared 
if pancreatitis had subsided, but I abandoned that 
diagnosis; I do not see how even that large a left 
kidney could present in the epigastrium. 

Dr. ALEXANDER LeEaF: Polycystic disease in- 
volving the liver is known to occur together with 
renal involvement. 


CuinicaL D1acGnosis 
Congenital polycystic kidneys. 
Dr. QuinBy’s D1acnosis 


Cystic degeneration of the kidneys. 
?Carcinoma of kidney, left. 


AwnaTomicaL D1acnosis 


Congenital polycystic kidneys and liver. 


PaTHOLOGICAL Discussion 


Dr. CasTLEMAN: This patient was operated on 
with a preoperative diagnosis of polycystic disease 
of the kidney; it was believed that the symptoms 
were due to the enlarging cysts. At operation 
many of the cysts were punctured and carbolized, 
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and apparently the symptoms improved after that. 
At this time, therefore, the patient’s symptoms 
were due to pressure from the polycystic kidney, 
but there was no evidence of renal insufficiency. 
The patient was well for seven years and then was 
readmitted in uremia with a nonprotein nitrogen 
of 250 mg. She was treated with the artificial 
kidney; the nonprotein nitrogen went down to under 
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100 mg. at one time, and she was again well for 
almost two years. Then she finally died in uremia. 

The autopsy showed these very large polycystic 
kidneys (Fig. 2), with a great deal of destruction 
of the parenchyma and, as Dr. Leaf suggested, the 
most marked polycystic liver (Fig. 3) that I believe 
I have ever seen. 

A Puysician: In what percentage of cases of 
polycystic disease of the kidney does polycystic 
disease of the liver occur? 

Dr. CastLEMan: I cannot give you the exact 
percentages of cases in this hospital. One review of 
polycystic kidney disease cited an incidence of 33 
per cent in 46 cases. 

A Puysician: What was calcified within the 
kidney? 

Dr. CastLeman: It probably resulted from old 
hemorrhage with organization and calcification. 

By this time the patient died, nine years after her 
operation, she had developed hypertensive cardiac 
enlargement. 

Dr. Joun B. Stansury: What is the etiology of 
the cysts, and what is the relation between the cysts 
and the kidney? 
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Dr. CasTLEMAN: In that connection Lambert?: * 
has recently done some interesting work in Belgium. 
It has been known that a patient with this disease 
dies either in infancy or between the ages of forty- 
five and sixty, and there has been a great deal of 
discussion about the reason for that long hiatus. 
Lambert made models of the nephrons and showed 
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that in the newborn all the cysts of either a glomeru- 
lus or a tubule are closed cavities. The reason these 
infants die is that everything is a closed system. 
In the adult, on the other hand, in his reconstructed 
models, he shows that these cysts are really di- 
verticula of the tubules that as they enlarge grad- 
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ually replace parenchyma. Contrary to the usually 
accepted theory that there is no connection between 
glomerulus and tubule, Lambert believed, and 
I think the evidence is pretty strong, that these 
kidneys do function and do not have a closed sys- 
tem. The old idea that there is a dissociation be- 
tween the glomerular tuft and the tubular system 
is probably not correct. 

Dr. Stansury: I was wondering about the liver. 

Dr. CasTLEMAN: We know that patients with 
polycystic kidneys are likely to have other congenital 
defects. In the liver these cysts are lined with bile- 
duct epithelium. In 1906, Moschcowitz‘ wrote a 
very interesting paper in which he stated that he 
believed that the cysts were congenital aberrant bile 
ducts that enlarged and compressed the surrounding 
liver tissue. I do not believe it is ever sufficiently 
extensive to cause liver insufficiency. 

Dr. Witiiam Crark: Dr. Bauer will remember 
a patient who died with jaundice and with evi- 
dence of liver insufficiency. I believe you have the 
specimen, Dr. Castleman. 

Dr. CasTLEMAN: That patient had a purulent 
hepatitis in addition to the cysts, which accounted 
for the slight jaundice. Occasionally these patients 
have pancreatic cysts also. 

Dr. Watter Bauer: It is also reported that 
people with congenital cystic disease of the kidney 
have bicuspid aortic valves. 

Dr. CasTLEMAN: Almost any congenital anomaly 
may be seen in association with this condition. 

A Puysician: Did you examine the brain of this 
patient? 

Dr. CAsTLEMAN: 
nothing abnormal. 

A Puysicran: A man named Berry found aneu- 
rysms, called Berry aneurysms, of the middle cere- 
bral artery in patients with polycystic kidneys. 
Did you find any aneurysms? 

Dr. CasTLEMANn: No. 


Yes; apparently there was 
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PROGRESS IN THE TREATMENT OF 
TUBERCULOSIS 


Tue Eleventh Conference on the Chemotherapy 
of Tuberculosis took place January 17-20 in St. 
Louis. The conference was attended primarily by 
workers who are devoting their major efforts to the 
treatment of tuberculosis in Veterans Administra- 
tion Hospitals, in certain Army hospitals (notably 
Fitzsimons Army Hospital) and at some Navy 
installations. Among participants were a number 
of outstanding surgeons, who have had long and 
continuous interest and experience in the sur- 
gical aspects of tuberculosis. Also in attendance 
were a few invited guests who are well known for 
their contributions in the fields of tuberculosis and 


chemotherapy. 
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This conference, like its predecessors, was an- 
other landmark in the progress of tuberculosis 
therapy achieved through earnest co-operative 
efforts, under the intelligent and inspiring leader- 
ship of the Tuberculosis Division of the Veterans 
Administration’s Department of Medicine and Sur- 
gery. As the title of the conference implies, its 
deliberations were largely devoted to a review of 
the results of treatment of pulmonary and other 
forms of tuberculosis with various dosage regi- 
mens and combinations of therapeutic agents. The 
participants also heard interesting and important 
original communications. Details of the delibera- 
tions of this conference will later be available through 
the publication and distribution of its transactions 
and through the publications of the individual con- 
tributors. It is hoped that, in addition, a concise 
summary of the more important facts brought out 
and of the conclusions reached during the course 
of the deliberations will also be made available for 
more general circulation. The summaries of pre- 
vious conferences have proved most helpful to prac- 
titioners and to specialists in this field. 

A few points on which there appeared to be 
general agreement among the conference’s partic- 
ipants are worthy of note. These conclusions were 
based on objective analysis of various forms of 
treatment during the past few years in about 6000 
cases that were documented and analyzed. 

Unanimity of opinion was general concerning the 
currently preferred dosage regimen for the chemo- 
therapy of pulmonary tuberculosis, namely, the 
so-called “intermittent-combined regimen,” in which 
1 gm. of streptomycin (SM) is. given either every 
third day or twice a week and 12 gm. of para- 
aminosalicylic acid (PAS) is given daily. This 
dosage has been found to be clinically as effective 
as other regimens employing larger or more frequent 
doses of SM, provided that treatment is continued 
for four months or longer. That intermittent rather 
than daily SM dosage is to be preferred in respect 
to convenience, cost, patient acceptance, amount of 
nursing required and so forth is obvious. It was 
also clearly shown that this intermittent-combined 
regimen delays the emergence of streptomycin 
resistance of the tubercle bacilli and also considerably 
reduces the incidence and severity of toxic effects 
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of SM, thus permitting longer courses of adminis- 
tration. 

It was the consensus that continuous and pro- 
longed treatment is, in the long run, better than 
shorter or repeated courses of treatment. The op- 
timum duration is yet to be determined, but it was 
believed that it should be definitely longer than was 
previously believed and that it should certainly be 
more than four months. It was also generally agreed 
that retreatment of cases of pulmonary tuberculosis, 
even when the tubercle bacilli in the sputum are 
still sensitive to both SM and PAS, gives distinctly 
poorer end results than do initial courses of treat- 
ment begun in comparable cases and carried out for 
the same length of time. This puts further emphasis 
on prolonged chemotherapy in the initial course of 
treatment. 

Dihydrostreptomycin and streptomycin, when 
used in similar doses, apparently gave similar re- 
sults with respect to toxicity and to the over-all 
effect on the course of tuberculous infection. It 
was thought, however, that more extensive and 
carefully controlled studies in parallel series of cases 
are still needed in order to determine any real dif- 
ferences in the effects of these agents. An account 
of such a controlled study currently in progress was 
announced, but the results are not yet available. 
Another feature of tuberculosis treatment that 
needs careful, prolonged and controlled study is 
the need or value of various types of rest and general 
supportive measures, particularly in relation to 
chemotherapy. 

One of the more exciting discussions concerned 
the evaluation and possible implications of the 
results of recent types of conservative pulmonary 
resection carried out during or after prolonged 
chemotherapy. In certain carefully selected cases, 
the results of “wedge” or segmental resections of 
residual necrotic lesions carried out during or im- 
mediately after prolonged chemotherapy indicated 
that these lesions may contain many easily visible 
organisms. Such organisms, however, have proved 
to be nonviable in these cases by any known cul- 
tural technic or by inoculation of susceptible ani- 
mals. This suggests the possibility that a genuine 
cure, with complete eradication of tuberculous dis- 


ease, might be in prospect for some cases. 
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Gratifying progress has also been achieved in the 
treatment of miliary and meningeal tuberculosis. 
On the basis of a significant number of cases treated 
and followed for from one to two years, it is now 
clear that the combination of streptomycin and 
para-aminosalicylic acid used continuously for 
long periods has increased the recovery rate in cases 
of miliary and meningeal tuberculosis. The increase 
in the survival rates over those obtained through 
continuous treatment of similar cases with strepto- 
mycin alone was significantly high. 

Several interesting reports described important 
pilot studies in which new or promising anti-tuber- 
culosis agents were used or new or radical departures 
in dosage forms were studied. The results of such 
studies were, obviously, only suggestive. However, 
it can be said unequivocally that no important 
competitor of streptomycin was revealed through 
these studies. Neomycin, although apparently 
promising on the basis of in-vitro studies, has proved 
to be entirely too toxic for extended use; it might 
conceivably be tried in truly desperate ‘circum- 
stances, as, for example, in streptomycin-resistant 
cases of meningeal tuberculosis. 

Preliminary explorations of another antibiotic, 
viomycin, suggest that this is an effective anti-tu- 
berculosis agent. It was found definitely inferior to 
streptomycin in its anti-tuberculosis activities and 
also of much greater toxic potentiality. Its use re- 
quires careful control of electrolyte balance. For 
these reasons it was not found useful as a short-term 
chemotherapeutic agent in conjunction with surgical 
procedures. However, its potentialities when used 
either alone or in combination with other agents, 
particularly in streptomycin-resistant cases, ap- 
peared worthy of further exploration. 

Terramycin, when well tolerated, was found to 
be useful as a substitute for PAS and gave essen- 
tially similar resu!ts in enhancing the effect of strep- 
tomycin and delaying the emergence of streptomy- 
cin-resistant tubercle bacilli. On the other hand, 
thiosemicarbazone (TB1), which had previously 
been found highly toxic in effective dosage, was 
shown to be less valuable in nontoxic doses; it was 
therefore thought that this drug would not find a 


place in the armamentarium of the phthisiologists. 











470 T#IE NEW ENGLAND JOURNAL OF MEDICINE 


A new simple chemical, pyrazinamide (Aldina- 
mide), which is related to niacin, was revealed as 
much more effective than PAS against tuberculous 
infections of animals. In preliminary clinical trials 
the immediate or early effects of this agent in the 
treatment of pulmonary tuberculosis due to either 
streptomycin-sensitive or streptomycin-resistant or- 
ganisms seemed impressive, and its toxicity was low. 
Unfortunately, tubercle bacilli apparently developed 
resistance to this agent with unusual rapidity. 
Further studies of possible methods of avoiding this 
phenomenon while preserving its anti-tuberculosis 
activity are obviously indicated and are already 
in progress in several hospitals. 

It was indicated at the time of this conference 
that Aldinamide is only one of a group of closely 
related anti-tuberculosis compounds, several of 
which were already under study by the same and 
other groups of workers. About a month later one 
such compound, the hydrazide of isonicotinic acid, 
received widespread publicity in the public press 
and via radio. Much remains to be learned about 
the usefulness and limitations of these new drugs. 





MONEY TALKS 


DEsPITE its expressed disapproval of a multi- 
plicity of fund-raising campaigns striving competi- 
tively for the buck that is becoming not so easy to 
procure, the Journal nevertheless recognizes the 
validity of the claims of most of these charities and 
wishes them success in their efforts to remodel 
mankind somewhat nearer to the heart’s desire. 

The March of Dimes, the American Heart As- 
sociation, the American Cancer Society, the National 
Society for Crippled Children and Adults, the 
American Red Cross and others, most of which have 
recently held or are about to launch their campaigns 
for money, may not all consider themselves chari- 
table institutions, but the word is used in its broadest 
and most charitable sense. 

For charity, of which the now rare definition 
“divine love for man” may still be preferred by 
many, is that which suffereth long and is kind, 
which envieth not, which vaunteth not itself and 
is not puffed up. 

The reckless extravagance of government, from 
its lowest to its highest levels; the profligacy of so 


ments of the Federal Security Agency may be met, 
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many officials occupying positions once considered 
public trusts; the corruption and the professional 
crime that exist on a scale hitherto undreamed of — 
all divert into rapacious hands the wealth that could 
mean so much to mankind if properly used. These 
factors, combined with private selfishness, are the 
reason that so many organizations have considered 
it necessary to desert the various community chests, 
which represent the basic needs of their localities, 
and to introduce a factor of competition that is 
foreign to their fundamental principles. Money 
talks, but in such varied tongues! 
One is reminded again of Paul’s First Epistle to 
the Corinthians: 
But God hath chosen the foolish things of the world to con- 


found the wise; and God hath chosen the weak things of the 
world to confound the things which are mighty. 





AID FOR THE DISABLED 


A NEw state law, which went into effect on Novem- 
ber 1, 1951, by the’ enactment of Chapter 741 of the 
Acts of 1951, adds a new class to the previously 
existing categories of persons entitled to public 
assistance. By the passage of this act, which has 
now become Chapter 118D of the General Laws 
of Massachusetts, a program of disability assistance 
to be administered by local boards of public welfare 
is devised to provide “assistance to needy persons, 
eighteen years of age or over, who are permanently 
and totally disabled.” 

Under this law a permanently and totally dis- 
abled person is defined as one with “‘a major physical 
or mental disease or loss that substantially pre- 
cludes him from engaging in a useful occupation 
within his competence, such as holding a job or 
homemaking.” The assistance guaranteed is to be 
financed by Federal, state and local governments 
and, largely because of federal participation, since 
the requirements of the Social Security Act and the 
Federal Security Agency must be met, the per- 
manence and degree of the disability are to be 
established in each case. 

The qualifications for aid must be based on the 
findings of a physician; consequently the co-opera- 
tion of the medical profession in Massachusetts is 
necessary. Furthermore, in order that the require- 
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the State Department of Public Welfare has been 
required to establish a medical review team to 
scrutinize each medical report and determine its 
eligibility. 

Each extension of those activities of government 
that are intended to broaden social and economic se- 
curity constitutes a step in the direction of increased 
paternalism. Such activities also have their bene- 
fits, often needed and of a humanitarian nature, 
to various segments of society. They also entail 
increased dependence of certain parts of society on 
other parts that are still willing and able to bear the 
burden. For the benefits that even government has 
to bestow must come from the sweat of some persons’ 
brows. 

Aid for the totally disabled appears to be a wise 
provision on the part of government. In the hands 
of the medical profession is placed part of the re- 
sponsibility for seeing that this aid is wisely and 
justly administered. 


A MYTH EXPLODED 


Tue unfortunate proclivity of the statisticians of 
the Metropolitan Life Insurance Company for quot- 
ing statistics seems to have exploded what they now 
characterize as another myth. This is the commonly 
held belief that marriages increase in leap year, 
‘of which 1952 is one. The release, having been 
issued in January, obviously concerns 1952 only by 
inference. 

The chances of emboldened woman’s taking the 
advantage of reluctant man are particularly poor 
for 1952, according to the statisticians, because the 
supply of available unmarried persons of both sexes 
has run out, due to the increased marriage rate 
after the close of World War II. 

Figures, properly treated, do not lie, and it ap- 
pears that only twice since the Civil War, in 1896 
and in 1920, has a leap-year marriage rate exceeded 
that of the years immediately preceding and follow- 
ing it. The fact seems thus to be incontrovertibly 
established that during leap year man courteously 
abandons his customary role of the pursuer, in order 
to give to the weaker sex an advantage that its 
members do not wish to take. 








There is no reason why gentlemen should ir- 
ritate each other with personal abuse, because they 
happen to differ in opinion upon any subject. 
Literary and scientific men achieve for them- 
selves distinguished honor when they reason with 
each other in courteous language. 


Boston M. & S. J., March 24, 1852 
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DEATHS 


Barron — Elmer W. Barron, M.D., of North Hanover, 
died on January 20. He was in his seventy-sixth year. 

Dr. Barron received his degree from Harvard Medical 
School in 1903. He was professor of pediatrics, emeritus, at 
Tufts College Medical School, a former president of the New 
England Academy of Pediatricians, a fellow of the American 
Medical Association and_a member of the American Academy 
of Pediatricians. 

His widow and three children survive. 


Casey — John F. Casey, M.D., of Allston, died on March 5. 
He was in his sixty-seventh year. 

Dr. Casey received his degree from Columbia University 
College of Physicians and Surgeons in 1909. He was a fellow 
of the American Medical Association, a councilor of the 
Massachusetts Medical Society and a former president of 
Middlesex South District Medical Society. 

His widow, five sons and two daughters survive. 


Crarxe — Harry C. Clarke, M.D., of Lynn, died on Feb- 
ruary 21. He was in‘his seventy-fourth year. 

Dr. Clarke received his degree from Harvard Medical 
School in 1910. He was a member of the Lynn Medical 
Fraternity and a fellow of the American Medical Association. 
His widow survives. 


Gray — George H. Gray, M.D., of Hyannis, died on 
February 19. He was in his eighty-ninth year. 

Dr. Gray received his degree from the University of Ver- 
mont College of Medicine in 1888. He was a member of the 
American College of Surgeons and the New England Sur- 
gical Society, and™a former president of the Lynn Medical 
Fraternity, the Essex County Medical Society and the 
Barnstable District Medical Society. 

His widow and a sister survive. 


Lee — Joshua M. Lee, M.D., of Denver, Colorado, died 
on November 30, 1951. He was in his sixty-second year. 

Dr. Lee received*his degree from Boston University School 
of Medicine in 1923. 


His widow survives. 


Monanan — John A. Monahan, M.D., of Clinton, died 
on February 21. He was in his seventy-fourth year. : 

Dr. Monahan received his degree from Tufts College Medi- 
cal School in 1902. He was a member of the American"Acad- 
emy of Ophthalmology and Laryngology and a fellow of the 
American Medical Association. 

A brother survives. 


Parker — Willard S. Parker, M.D., of Cambridge, died 
on February 18. He was in his seventieth year. ; 

Dr. Parker received his degree from Harvard Medical 
School in 1909. 

Two daughters survive. 


Re1tty — Thomas E. Reilly, M.D., of Marlboro, died on 
February 27. He was in his sixty-eighth year. : 

Dr. Reilly received his degree from Dartmouth Medical 
School in 1910. He was a fellow of the American Medical 
Association. : 

His widow and two sons survive. 
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BOSTON. MEDICAL LIBRARY NOTE 


Harofé Haivri, the Hebrew medical journal (2: 
92-124, 1951), presents three articles of historical 
importance: “Jewish Contributions to the Develop- 
ment of Medical Psychology,” by Henry R. Gold, 
M.D.; “Persian Medicine and Its Relation to Jewish 
and Other Medical Science,” by Zussmann Muntner, 
M.D.; and “Zacutos Lusitanus,” by Y. Leibovitz, 
M.D. The Hyams collection of Judaica and He- 
braica and the Bullard collection of incunabula, 
all in the Boston Medical Library, are rich in the 
authors mentioned — Philo Judaeus, Moses Mai- 
monides, Rhazes, Haly Abbas, Avicenna and Zacu- 
tos Lusitanus. The Avicenna collection is notable 
for its many early manuscripts written in Arabic, 
Hebrew, Spanish and Latin; it contains 10 incunab- 
ula, including the first medical book printed in 
Hebrew, the complete Canon medicinae (Naples, 


1491). 


CONAN DOYLE AND SHERLOCK HOLMES 


The famous stories of Conan Doyle (a physician) 
about the adventures of Sherlock Holmes have 
been translated into.Icelandic and published in 
five octavo volumes at Reykjavik (1945-1949). 
Likewise, a number of single items of Doyle have 
been issued from Iceland in the native language. 
The Library has added twenty-two of these titles, 
in addition to the set mentioned above, to its large 
Doyle collection. 





MASSACHUSETTS DEPARTMENT 
OF PUBLIC HEALTH 


TYPHOID EPIDEMIOLOGY 


Painstaking follow-up of clues in epidemiologic 
studies of typhoid fever is often rewarded by the 
successful elucidation of the source of a case or an 
outbreak, but when the pointers are few, as occurred 
recently in the Worcester area, disappointments 
are often just as frequent. 

Two cases of typhoid fever, occurring within the 
same month in adjacent towns, proved to be due to 
the same phage type of organism and were probably 
connected. Thorough history taking and follow-up 
of clues led the investigator to a large food store. 
Through the co-operation of the management, a 
questionnaire and a stool culture were obtained 
from each employee but revealed riothing.. One 
employee was suspected, on the basis of his personal 
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history, but repeat cultures on this person did not 
confirm the suspicion. 

{Other phases of the investigation included ex- 
amination of a dairy and its employees, one other 
food store and the family connections in both cases. 
Of known carriers in the area, one harbors the 
same phage type of organism, but there was not 
even a remote contact between this person and the 
patients. This carrier was responsible for an illness 
in a member of his own family, however — a person 
who had failed to report for her periodic booster 
doses of typhoid vaccine. She said that she had 
done this on the advice of a physician. That vac- 
cination of family contacts of typhoid carriers 
should be kept up to date need hardly be stressed 
to family physicians. 

A third case in this area may yet lead to the 
unsuspected and unsuspecting carrier who was 
responsible for the cases recorded above. 

Kenneth I. E. Macteop, M.D. 
District Health Officer 


COMMUNICABLE DISEASES IN 
MASSACHUSETTS FOR JANUARY, 1952 

















Résumé 
Disease JANUARY January Seven-Year 
1952 1951 EDIAN 

CO OT ES ee Re aera 4 4 3 
SIND 5 occ csc askcsscees 1866 2633 2322 
NEMERREERDIR 0 soi is .o30 s6i01sin\or'siei oie 15 18 
2 Se ee eee 644 790 579 
Dysentery, bacillary .......... 0 3 10 
German measles .............. 783 98 98 
SOIATUMIDR cinch ipbcais ase sv 5 besa 6:5 182 238 266 
Granuloma inguinale .......... 0 1 0 
Lymphogranuloma venereum .. 2 1 

SS eGo kw ly be cess’ 0 0 1 
ee ala be Ca oh ka 9565 840 1018 
Meningitis, meningococcal...... 8 7 7 
Meningitis, Pfeiffer bacillus. .... 6 ll 4 
Meningitis, pneumococcal ..... + 1 4 
Meningitis, staphylococcal ..... 0 0 0 
Meningitis, streptococcal ...... 0 0 0 
Meningitis, undetermined ..... 7 3 5 
RG aay ror core aia owe sie 1889 1666 1517 
le ee ee 2 8 1 
Salmonellosis ...........°...... 3 6 4 
rr err 350 714 714 
ee Sate ae en oer 292 147 212 
Tuberculosis, pulmonary ...... 193 207 213 
Tuberculosis, other forms ...... 16 10 12 
ON eee 0 
MSGOMIANE FEVER {6-615 0:55-555-00:5:00' 1 1 2 
Whooping cough ............. 382 408 480 

CoMMENT 


The only disease markedly above the median was measles. 
The increase began in December and was accelerated in 
January. This may either indicate an early peak for the 
season or signal a high measles year. The disease was wide- 
spread in distribution, involving most populous centers. 
Immune globulin must be used wisely or the supply will 
not last for the season. : ; 

The diseases slightly above the median are German measles 
and mumps. : 

The diseases below the median are chicken pox, diphtheria, 
scarlet fever and whooping cough, diphtheria reaching the 
lowest level ever recorded for the aiath. 

Scarlet fever dropped to the lowest level ever recorded 
for January. 


GEocRAPHICAL DistRIBUTION OF CERTAIN DISEASES 
January, 1952 


Anthrax was reported from: Lynn, 1. 


Diphtheria was reported from: Boston, 1; Cambridge, 2; 
New Bedford, 1; West Springfield, 1; total, 5. 
Encephalitis, infectious, was reported trom: Chicopee, i; 


Dedham, 1; Framingham, 1; Haverhill, 1; Leominster, 
Shrewsbury, 1; Wakefield, 1; West Springfield, 1; tota!, 8. 
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- Hepatitis, infectious, was reported from: Boston, 1; 
Brookline, 1; Cambridge, 1; Greenfield, 2; Medford, 3; 
Worcester, 2; total, 10. 

Meningitis, meningococcal, was reported from: Arlington, 
1; Billerica, 1; Cambridge, 1; Fall River, 1; New Bedford, 1; 
Wakefield, 1; Winthrop, 1; Worcester, 1; total, 8. 

Meningitis, Pfeiffer-bacillus, was reported from: Braintree, 
1; Chelsea, 1; Melrose, 1; Needham, 1; Quincy, 1; Wey- 
mouth, 1; total, 6. 

Meningitis, pneumococcal, was reported from: Belmont, 1; 
Bourne, 1; Pittsfield, 1; Swansea, 1; total, 4. 

Meningitis, mumps, was reported from: Malden, 1; Sharon, 
1; total, 2. 

Meningitis, undetermined, was reported from: Adams, 1; 
Chelsea, 1; Malden, 2; Medford, 1; Springfield, 1; Worcester, 
1; total, 7. 

—™ was reported from: Clinton, 1; Springfield, 1; 
total, 

Salmonellosis was reported from: Haverhill, 1; Medford, 
1; Worcester, 1; total, 2 

Septic sore throat was reported from: Adams, 1; Boston, 2; 
Greenfield, 2; Warren, 1; Westford, 1; Worcester, 4; total, 11. 

Tetanus was reported from: Brockton, 1; Weymouth, 1; 
total, 2. 

Trichinosis was reported from: Boston, 1. 

Undulant fever was reported from: Lowell, 1. 


CONSULTATION CLINICS FOR CRIPPLED 
CHILDREN IN MASSACHUSETTS 


The April schedule for Consultation Clinics for Crippled 
Children in Massachusetts follows: 


OrTHOPEDIC Date Curnic ConsuLTraNnt 
CuINIcs 
Haverhill April 2 William T. Green 
Greenfield April 3 Charles L. Sturdevant 
Lowell April 4 Albert H. Brewster 
Salem April 7 Paul W. Hugenberger 
Gardner April 8 Carter R. Rowe 
Brockton April 10 George W. Van Gorder 
Lynn* April 14 Daniel M. Killoran; 
John J. Crowley 
Springfield April 15 Garry deN. Hough, Jr. 
Pittsfield April 16 Edward J. Coughlin, Jr. 
Hyannis April 17 Paul L. Norton 
Worcester April 18 John W. O’Meara 
Fall River April 28 David S. Grice 


Dates 
April 1, 8, 15, 22, 29 
April 2, 9, 16, 23, 30 
CONSULTANT 
Bradford Cannon 


Joseph M. Baker 


Rueumatic-FEveR CLINIcs 
North Reading 

Fitchburg 

Priastic CLINIcs 


Eastern Massachusetts 
Semi-monthly 
Western Massachusetts 


HeELb 


; Monthly 
Physicians referring new patients to clinics should get in 
touch with the district health officer to make appointments. 


‘Patients are seen by appointment only. 


*This clinic serves Lynn, Lynnfield, Saugus, Nahant, Revere, Chelsea, 
= Winthrop. Referrals should be made directly to the Lynn 
ospital. 





CORRESPONDENCE 


AN ANALYSIS OF THE UNION HEALTH- 
DEPARTMENT LAW 


To the Editor: In 1950 the Town of Marion appointed a 
Moderators Committee to study the Union Board of Health 
Law (Chapter 662 of Acts of 1949). This committee has 
been active and has furnished speakers for various organiza- 
tions in the Fourth Plymouth District, who in turn have 
sponsored Moderators Committees to be appointed at the 
next town meeting in their respective localities. 

We have endeavored to present an explanation to the tax- 
payers of the power of this law, which is primarily a bureau- 
cratic piece of legislation that if accepted as written by all 
towns and municipalities with a population under 35,000 
will put another sizable assessment per capita on the tax- 
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payer. Finance boards and planning boards have been ad- 
vised that this assessment is in addition to the usual health 
appropriations made by various towns for tuberculosis hos- 
pitals, sewage disposal, cemeteries, dumps and so forth. 
School boards have been contacted and the law, as related 
to school health programs, has been analyzed for them. 

This is the type of legislation that all of us in our lifetime 
will-have to accept as a surrender of the powers of local 
health agencies to the Department of Public Health or else 
consolidate with other towns and work out some modifica- 
tion that fits our needs and our pocketbooks. This is govern- 
ment medicine, and no mistake should be made about that. 

All medical:men who practice in towns should take the 
trouble to write their district health officers for copies of 
this law and also for the minimum requirements defined by 
the Public Health Council. 

There is a provision in the law that if these various towns 
form their own union board they may be exempt from some 
of the top-heavy requirements of the table of organization 
as defined in the law. The law is comprehensive in all matters 
pertaining to public health and is mandatory in that it specifi- 
cally states that if these towns do not either join or form a 
satisfactory board by 1959 they will be assigned, after a hear- 
ing, to a Union Board by the State Department. 

Whether these towns accept the law as is or establish 
their own boards, they must, through the local boards of 
health, provide a central laboratory. There is no appropria- 
tion by the State Department or Federal Government that 
will cover the cost of such a laboratory and its maintenance 
before the formation of some sort of board. The State De- 
partment has no plans that can be ascertained for buying 
costly laboratory equipment, and it is evident that this bur- 
den will have to be assumed by the taxpayer. 

The minimum requirements defined by the State Depart- 
ment are designed to give employment under Civil Service 
(except the director of health) to a supervising sanitary 
officer; a sanitarian per 25,000 population; a supervising 
nurse and sufficient nurses with public-health training to 
make up quotas for each area; a senior-grade clerk and one 
clerk; stenographer per 15,000 population. 

The director of health will be in charge of all these agencies 
and he may appoint deputies as he sees fit to carry out his 
directives. This is in addition to the cadre of State workers 
who without any examination automatically become civil- 
service employees with all the privileges, under the law, of 
pension rights, and so forth. This director may be removed 
after five years by the vote of the representatives appointed 
by each town, who serve at no pay on the Union see _ 
that is, he may be removed if the State Department approves. 
Once they occupy these respective offices under Civil Service, 
the remote possibility of unloading any of them will prove 
to be a problem for all towns concerned. 

The minimum requirements control: communicable diseases; 
analysis of water, milk and milk products; foods and their 
processing, storage, handling and transportation; swimming 
pools; bathing and recreation areas; summer camps; the sani- 
tary aspects of tourist homes and cabins, rooming houses, 
day nurseries and hospitals; nursing, convalescent and board- 
ing homes; health aspects of housing; sanitation in schools; 
animal inspections and slaughterhouses; noisome trades; 
private sewage disposal and private water supplies; and 
programs for insect and rodent control. 

Maternal and child health, from pregnancy through school 
years, with establishment of conferences and clinics and 
home visits by public-health nurses, are included with all 
their ramifications in the requirements. The premature- 
infant agency will also come under this division. School- 
health programs, where they are not provided, will be con- 
trolled by the board. 

Health-education and social-welfare departments will give 
guidance to physicians and lay groups in solving personal 
and public-health problems. through conferences and _lec- 
tures. Films, news stories, posters, annual reports, exhibits 
and pamphlets will be provided by this division. 

Vital statistics will be analyzed and applied to community 
health problems. 

The board will supervise civil-defense health problems. 

Boards of health may be delegated certain duties, but the 
wording of the law is not specific, and it may well be that they 
will be stripped of power unless it coincides with the will of 


the State Department. 
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This legislation stems from the State Department. The 
Governor and Executive Council are not mentioned in the 
Act. We have no disagreement with the concept of this law 
and are cognizant that there are areas in the Commonwealth 
without efficient boards of health or health agencies, but 
to take over the powers of town government and to try to 
apply it by force to areas like our own seems, despite the 
assurance of the Commissioner that the Department wants 
it done “on the local level,” dangerous legislation. A law 
is a law, and there are many “shalls” and “musts” embodied 
in the wording of this Act. There is bound to be overlapping 
with other agencies — and this law applies only to small 
towns and municipalities. Where the district health officers 
fit in this set-up is answered easily; they do not. In our 
particular area we have been well covered by the district 
officer in our homes and hospitals and we are thankful that 
we have this service. Now we are commanded to scrap him 
and be guided by the director of health. 

ge All employees concerned in this new organization will be 
trained high-grade persons (we hope) who are not planning 
to work for small salaries. It is easy to predict a large pay- 
roll to be met by pro-rata assessments by the Union Board, 
to be paid by member towns. Noone can be so naive as not to 
see the political possibilities in the power of a director to 
appoint deputies with civil-service protection. It could be- 
come a permanent load on small communities, and it seems 
to this committee that the only feasible plan is to organize 
now and to work out some compromise with the Depart- 
ment. It is a costly and revolutionary law — one that 
pertains not only to health problems but also to the infiltra- 
tion by government into schools, homes and business. 


Raymonp H. Baxter, M.D., Chairman 
Marion, Massachusetts 


ACTH IN EYE DISEASE 


To the Editors: In their review of ACTH and cortisone in 
treatment of ocular disease, which recently appeared in the 
New England Journal, Smith and Steffensen misquoted re- 
sults reported by us at the Second Clinical ACTH Conference 
and, in so doing, have tended to obscure the great therapeutic 
value of long-acting ACTH preparations in eye disease. 
The reviewers incorrectly state that we reported “the dosage 
(of long-acting ACTH) often dangerously high and the ther- 
apy impractical.” The report made at the Second Clinical 
ACTH Conference, however ,was distinctly optimistic in tenor. 

Actually, in the disorders studied, the results obtained 
with long-acting ACTH treatment have been appreciably 
superior to those previously reported by any other group, 
with respect to both immediate and long-term results. Our 
studies have been confined to syndromes that previous work- 
ers had reported to respond irregularly or transiently to ACTH 
or cortisone. The 33 patients treated included cases of chronic 
disseminated chorioretinitis(7), chronic central angiospastic 
retinopathy(2), chronic retrobulbar neuropathy due to multi- 
ple sclerosis and that due to syphilis(2), other chronic in- 
flammatory retinal disorders (3), acute optic neuritis (4), 
acute retrobulbar neuritis (6), acute disseminated chorio- 
retinitis (2), chronic anterior-segment inflammatory disorders 
refractory to topical cortisone ointment(3), and acute recurrent 
iridocyclitis refractory to topical cortisone ointment(4). 

In 88 per cent (29 of 33 _—. normal or useful* vision 
was restored. No patient has relapsed from his maximum 
improvement, although a few patients require some mainten- 
ance hormonal treatment if they are to hold their full improve- 
ment. In this series, a deliberate effort was made to treat 
patients whose ocular status appeared to give them a par- 
ticularly unfavorable prognosis. However, apart from this 
selection, we treated all patients whose condition appeared 
to warrant therapy — of any contraindication to 
ACTH treatment other than tuberculosis. Despite this non- 
selection of patients, and despite the necessity of using un- 
camveaieasitr large ACTH dosages to achieve these results, 
hypercorticoid manifestations were far less frequent and 
less serious than during the hormonal treatment of systemic 
illnesses such as rheumatoid arthritis. Unfavorable side- 
effects necessitated the cessation of treatment in only 4 pa- 
tients; in 3 of these the side-effect noted was heightening of 


*Criteria for the restoration of useful vision include distance acuity of 
20/50 or better, reading vision of Jaeger 4 or better, no central scotoma to 
2/1000 white object, minimal flare and no cells in the anterior chamber 
and minimal evidence of irritation of periocular structures. 
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a neurotic anxiety that had been recognized before therapy 
was begun. In addition, since administration of long-acting 
ACTH does not ordinarily require hospitalization, the actual 
cost of such treatment to the patient may be considerably 
less than that of continuous infusions or intermittent intra- 
muscular injections of ACTH, both of which ordinarily re- 
quire hospitalization. From the foregoing, it is apparent that 
we have found the use of long-acting ACTH preparations 
neither dangerous nor impractical in this serious group of 
eye diseases. 

Furthermore, our experience does not agree with Smith 
and Steffensen’s impression that “by the third week of paren- 
teral therapy further regression of the lesion is usually slow 
and, in view of the possible pharmacologic effects, continua- 
tion of the intensive therapy does not appear justified.” 
Several patients treated with long-acting ACTH have pre- 
sented long-standing, apparently inactive, severe lesions of 
the retina or optic nerve that have failed to show significant 
improvement for the first thirty to seventy-five days of 
hormonal therapy and that subsequently have improved to 
the point where normal or useful vision was restored. Such 
improvement, which begins only after prolonged treatment, 
has not been seen in other than eye disease, to the best of our 
knowledge, and it appears to represent a new type of thera- 
peutic response to adrenal cortical hormones. 

A detailed report of our findings will appear elsewhere in 


the near future.t 
Wituram Q. Wo rrson, M.D. 
James R. Quinn, M.D. 
Ann Arbor, Michigan 


tQuinn, J. R., and Wolfson, W. Q. Improved results from individual- 
ized intensive hormonal treatment of certain eye diseases which have 
been reported to respond poorly to ACTH or cortisone. University of 
Michigan Medical Bulletin, January, 1952 (in press). 


The letter of Drs. Wolfson and Quinn was submitted to 
Drs. Smith and Steffensen, who offer the following reply: 


Doctors Wolfson and Quinn have called attention to cer- 
tain misinterpretations by us of results that Dr. Wolfson and 
others had reported previously at the Second Clinical ACTH 
Conference. We sincerely regret this unintentional literary 
mishap and agree that the over-all tenor of the concerned 
report was, as they write, “distinctly optimistic.” 

The particular passage that “tended to obscure” the nature 
of Dr. Wolfson’s report and that is quoted in the opening 
paragraph of their letter is part of a sentence concerning the 
treatment of chronic inflammatory eye lesions with long- 
acting ACTH preparations. Dr. Wolfson had reported at 
the Second Clinical ACTH Conference that control of re- 
current chorioretinitis required an average of 157 mg. per 
day and that discontinuation of treatment without relapse 
of such lesions had not been achieved. Of 4 such cases, 2 
“showed relatively minor improvement except at danger- 
ously high doses and continuation of treatment was deemed 
impractical.” We certainly agree that our use of the word 
“often” was misleading. 

In regard to Paragraph 4 of their letter, we express our 
disappointment that we were not quoted a little more at 
we 4 to include the succeeding statement that “exceptions 
to this therapeutic program will be encountered, and individu- 
alization of case therapy may often be necessary for optimum 
results.” This might be applied to the “several patients” 
of which Drs. Wolfson and Quinn write as having shown 
recovery of useful vision. 

Finally, in respect to the principal portion of their letter, 
we express our pleasure in having read the results that Drs. 
Quinn and Wolfson have achieved recently. We are pleased 
that their work, heretofore unpublished, will appear soon for 
proper ‘recognition in future reviews. 

Ricumonp W. Smitu, Jr., M.D. 
Ex.urs H. Sterrensen, M.D. 
Detroit, Michigan 


NECESSITY FOR ADEQUATE INSULIN DOSAGE 


To the Editor: In rebuttal to the answer of Dr. Perry to my 
letter, published with his in the Journal of January 17, 1952, 
criticizing the treatment of his two cases reported in the issue 
of November 29, 1951, under the title ““Hypopotassemia in 
Diabetic Coma,” permit me to quote from the paragraph he 
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suggested be reread: “Possibly both the patients should have 
received more insulin earlier.” 

Since, according to the two tables he presented, neither 
patient received more than 80 units of insulin during the 
first three hours and since the urines of both patients con- 
stantly showed ++-+-+ tests for both glucose and acetone 
for at least seven hours and for acetone for twelve hours, 
there can be no doubt that they were treated inadequately 
with insulin. 

Surely, in such an emergency as that presented by dia- 
betic coma, symptomatic treatment dependent on laboratory 
tests with resulting delays and even dubious significance or 
importance should not be allowed to interfere with the prompt 
and intensive administration of sufficient insulin to correct 
the metabolic disturbances as simply and quickly as possible. 

From these two cases, with a 50 per cent mortality, no 
positive conclusion seems warranted. 

Gitsert W. Haren, M.D. 
Worcester, Massachusetts 


To the Editor: The two cases reported by Perry and Rosen- 
baum in their article entitled ““Hypopotassemia in Untreated 
Diabetic Coma,” which appeared in the Journal of November 
29, 1951, proved to be very instructive indeed. 

On January 17, 1952, Dr. Haigh’s letter to the editor ap- 
peared in the Journal; he criticized the inadequate amounts 
of insulin used by Drs. Perry and Rosenbaum. In the same 
issue of the Journal Dr. Perry replied, stating that the point 
of the paper was “to emphasize the importance of the routine 

arenteral use of potassium in diabetic coma after hydration 
i been “started and urinary output is adequate.” Never- 
theless, the data presented in their article contained several 
impressive points, and it is a matter of personal choice 
which point or points should be considered most worthy of 
emphasis. Actually I was far more impressed by their general 
method of treatment of diabetic coma, which tended to per- 
petuate the very condition they strove to alleviate, namely, 
hy popotassemia. 

For the most part, the comments I will make below apply 
to their first patient, a twenty-two-year-old Negro woman 
with a serum potassium on admission of 2.3 milliequiv. per 
liter that fell to 1.07 milliequiv. per liter twenty-four hours 
later, just before death. The following points are most in- 
structive: 

Too little insulin was given early in treatment. At the end 
of three hours only 80 units had been given and the blood 
sugar was essentially unchanged. Insulin, if given adequately 
and vigorously, rapidly reduces potassium wastage into the 
urine. Only insulin will do this. The amount of insulin given 
in the first one to two hours (not twenty-four hours) is de- 
cisive, therefore, in combatting further potassium depletion. 

In the presence of a falling serum potassium this patient 
received large amounts of glucose intravenously and additional 
insulin during the last twelve hours. This practice will not 
only increase glycosuria (as it did in this case) but also will 
certainly shift a significant amount of potassium from the 
serum into the cells. Actually, this procedure is used to lower 
the serum potassium intentionally in some cases of hyper- 
potassemia. 

Glycosuria persisted throughout the period of treatment 
and was ++++ at the last examination. Glycosuria de- 
lays dehydration and encourages potassium loss. 

In general the same criticisms apply to their second case, 
for at the end of sixteen and one-half hours the blood sugar 
was higher than it had been on admission! 

It should be remembered that diabetic coma is the direct 
outcome of acute insulin insufficiency and that potassium 
depletion is, for the most part, a secondary phenomenon. 
Obviously, then, the main aim of therapy is to correct the 
basic defect — hypoinsulinism. If this is not done, potassium 
loss continues unabated and larger amounts of potassium are 
needed in therapy. Furthermore, the ill-timed intravenous 
use of glucose, particularly in inordinate amounts, will only 
make matters worse. 

There is no question that these patients needed potassium. 
However, potassium losses and needs can be diminished if 
treatment is¥directed at the underlying insulin deficiency. 
Unless this is accomplished, one is missing a cardinal point in 
the treatment of diabétic coma. 

Rosert D. Story, M.D. 


New England Deaconess Hospital 
Boston, Massachusetts 


NOTICES 


BOOKS RECEIVED 


The receipt of the following books is acknowledged, 
and this listing must be regarded as a sufficient return 
for the courtesy of the sender. Books that appear to be 
of particular interest will be reviewed as space permits. 
Additional information in regard to all listed books 
will be gladly furnished on request. 


Praktischer Leifaden der beruflichen Hautkrankheiten: unter 
Berticksichtigung der III and IV. Verordnung tiber Ausdeh- 
nung der Unfallversicherung auf Berufskrankheiten vom. 16 
Dezember 1936 und 29 Januar 1943. Von Prof. Dr. Med. 
C. Carrie. 8°, cloth, 186 pp., with 3 illustrations. Stuttgart: 
Georg Thieme, 1951. DM 22. Distributed by Grune and 
Stratton, New York. 

This practical manual on occupational skin diseases is well 
written and the material is ‘well organized. There is a valu- 
able table of methods for determining the toxicity of many 
substances used in industry. The text is concluded with a 
bibliography of 288 titles, and there is a good index. The 
book is well published. 


The Pharmacologic Principles of Medical Practice: A text- 
book on pharmacology and therapeutics for medical students, 
physicians, and the member of the professions allied to medicine. 
By John C. Krantz, Jr., professor of pharmacology, Univer- 
sity of Maryland School of Medicine, and secretary of the 
General Committee of Revision of the United States Phar- 
macopeia 1940-1950, and C. Jelleff Carr, associate professor of 
pharmacology, University of Maryland School of Medicine, 
and auxiliary member of the Revision Committee of the 
United States Pharmacopeia 1940-1950. Second edition. 
8°, cloth, 1116 pp., with 95 illustrations and 66 tables. Balti- 
more: The Williams and Wilkins Company, 1951. $10.00. 

In this second edition of a standard treatise first published 
in 1949, the authors have made extensive revisions throughout 
the text. Two new chapters have been added, on the chemo- 
therapy of tuberculosis and of rickettsial diseases. New 
chapters have been added on antimotion-sickness drugs, the 
treatment of the arthritides and the adrenal corticotrophic 
hormone and cortisone. The text has been brought in ac- 
cord with the latest editions of the United States Pharma- 
copeia, the National Formulary and New and Nonoffcial Rem- 
edies. The book has enjoyed an unusual popularity, as is 
evidenced by the need of 5 reprintings of the first edition. 
The publishing is well done and there is a comprehensive 
index. The volume is recommended for all reference collec- 
tions on pharmacology. 


The Physiology of the Newborn Infant. By Clement A. Smith, 
} ., associate professor of pediatrics, Boston Lying-in 
Hospital and Harvard Medical School. Second edition. 8°, 
cloth, 348 pp., with 44 illustrations and 49 tables. Springfield, 
Illinois: Charles C Thomas, 1951. $7.50. 

In this new edition of a special monograph, first published 
in 1945, the author has made many corrections and has em- 
bodied suggestions made by various readers. Lists of refer- 
ences are appended to the various chapters, and there is a 
good index. The book is recommended to all medical librarians 
and to all pediatricians. 


NOTICES 


RHEUMATIC FEVER FELLOWSHIP 


The United States Children’s Bureau has made available, 
through the Massachusetts Department of Public Health 
and the Harvard Medical School, a fellowship in rheumatic 
fever at the House of the Good Samaritan of the Children’s 
Medical Center, Boston, for the year beginning July 1, 1952. 

The trainee should be interested in working eventually in 
the field of rheumatic fever in public health or in teaching, 
rather than in private practice. Work under this fellowship 
will probably be acceptable for credit by the Board of In- 
ternal Medicine or the Board of Pediatrics. Application 
should be made to Dr. Benedict F. Massell at the House of 
the Good Samaritan, 25 Binney Street, Boston 15. (Telephone 
BE 2-7800.) 
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BOSTON CITY HOSPITAL HOUSE OFFICERS’ 
ASSOCIATION 
The Boston City Hospital House Officers’ Association will 
present the following programs in its Evening Lecture Series. 


March 25. “Heterologous Transplantation as a Research 
Tool,” by Dr. Harry S. Greene, professor of pathology, 
Yale University School of Medicine. 

April 1. “Mechanical Aspects of Urine Formation in 

. Health and Disease,” by Dr. Stanley E. Bradley, asso- 
ciate professor of medicine, Columbia University School 
of Medicine. Discussers: Drs. William B. Schwartz and 
John P. Merrill. ; 

April 10. “The Problem of Food Intoxications, with 
Special Reference to Botulism,” by Dr. Karl S. Meyer, 
professor of experimental pathology, University of 
California Medical School. Discussers: Drs. David D. 
Rutstein and Roy F. Feemster. 

April 15. “Investigative Studies with Local Use of Steroids, 
with Special Reference to Compound F,” by Dr. Leon 
Goldman, professor of dermatology, University of 
Cincinnati College of Medicine. Discussers: Drs. W. F. 
Lever, W. R. Hill and J. G. Downing. 

These programs will be held at 7:00 p.m. in the New 

Cheever Amphitheatre of the Dowling Building at Boston 
City Hospital. All interested persons are invited to attend. 


BOSTON CITY HOSPITAL ALUMNI ASSOCIATION 


On April 26 the Boston City Hospital Alumni Association 
will present clinics in medicine, surgery, orthopedics and 
ophthalmology and otolaryngology. These sessions will be 
held from 8:30 a.m. to 1:00 p.m. 


NEW ENGLAND DIABETES ASSOCIATION 


The next clinical meeting of the New England Diabetes 
Association will be held on Friday, March 21, at 8:00 p.m., 
in the Joslin Auditorium of the New England Deaconess 
Hospital. Dr.John P. Peters of Yale University will read 
a paper on “Diabetic Acidosis.” Discussers will be Drs. 
Howard F. Root and Reed Harwood. 

All interested persons are invited to attend. 


NEW ENGLAND SOCIETY OF 
ANESTHESIOLOGISTS ~~ - 


The New England Society of Anesthesiologists will present 

a program on “The Physiology of the Metabolic System 

and Its Relation to Anesthesia” on April 5, as part of its Post- 
graduate Education Program. 

PRoGRAM 
Renal Physiology as Related to Anesthesia — Dr. William 
B. Schwartz, New England Medical Center. 

Adrenal Physiology as Related to Anesthesia — Dr. Dave 

Solomon, research fellow in endocrinology, New 
England Medical Center. 


MASSACHUSETTS TRUDEAU SOCIETY 


The Massachusetts Trudeau Society will hold its winter 
meeting on Thursday, March 27, at 8:20 p.m. at the Boston 
Medical Library, 8 Fenway, Boston. Dr. Harriet L. Hardy, 
associate physician at the Occupational Medical Clinic of 
Massachusetts General Hospital, will speak on “The Clini- 
cal Syndrome Associated with Exposure to Beryllium.” 

Dr. George W. Wright, director of the Physiology Labora- 
tory of the Trudeau Foundation at Saranac, New York, 
will discuss “Alterations of Pulmonary Function Due to Ex- 
posure to Beryllium Compounds.” 

Physicians and medical students are invited to attend. | 


AMERICAN CONGRESS OF PHYSICAL MEDICINE 

The 30th annual scientific and clinical session of the 
American Congress of Physical Medicine will be held August 
25-29, at the Roosevelt Hotel, New York. All sessions will 
be open to members of the medical profession in good stand- 
ing with the American Medical Association. Full informa- 
tion may be obtained by writing to the American Congress 
— Medicine, 30 North Michigan Avenue, Chicago 2, 

inois. 


Mar. 20, 195 


AMERICAN ACADEMY OF DENTAL MEDICINE 


The 6th annual meeting of the American Academy of 4 
Dental Medicine will be held at the Mount Royal Hotel, ~ 


Montreal, Canada, on Thursday, Friday and Saturday, 
May 29, 30 and 31. All members and interested dentists and 


physicians are cordially invited to attend. Full details ag | 
well as reservations for registrants and their families are 


available through Dr. William M. Greenhut, 124 East 84th” 


Street, New York 28, N. Y. 


SOCIETY MEETINGS AND CONFERENCES 


Marcu 21. New England Diabetes Association. Notice above. 
Marcu 22-29. Springfield Hospital. Page 316, issue of February 21. 


Marcu 23, 28 ann 29. Massachusetts Association of Medical Tech- ~ 


nologists, Inc. Page 354, issue of February 28. 


Marcu 24. Annual Lecture of Sigma (Temple) Chapter of Phi Delta” 
Page 354, a 


Epsilon Fraternity. Page 316, issue of February 21. 
Marcu 24-27. American Academy of General Practice. 
issue of February 28. 


Marcu 24-28. American College of Chest Physicians. Page 160, issue : 


of January 24, 


Marcu 24-28. Measurement of Pulmonary Function in Health and] 


Disease. American Trudeau Society. Boston Medical Library. 


Marcu 24-Aprit 30. Seventh Postgraduate Lecture Course. Page 274, ce 


issue of February 14. 


Marcu 25-Aprit 15. Boston City Hospital. House Officers’ Associa- FS 


tion. Notice above. 


Marcu 25 anp aaa 24. Norfolk District Medical Society. Page 710, § 


issue of November 1. 

Marcu 26. Boston Gastroenterological Society. 
February 28. 

Marcu 26. Lahey Clinic. 
issue of January 24. 

Marcu 27. Alcoholism Staff Conference. 
1:30-3:00 p.m. 

Marcu 27. Massachusetts Trudeau Society. Notice above. 

Marcu 29 anp 30. American Psychosomatic Society. Page 390, issue 
of March 6. 

Marcu 31-Aprit 4. Fifth American Congress on Obstetrics and Gyne- 
cology. Page 832, issue of November 22. 

— 2. Tufts Medical Alumni Association. Page 354, issue of Febru- 
ary 28. 

Aprit 2-30. Springfield Hospital. Page 433, issue of March 13. 

Aprit 3-5. Frank E. Bunts Educational Institute. Page 434, issue 
of March 13. 


Aprit 5 anp May 3. New England Society of Anesthesiologists. Post- — 


— Education Course. Page 996, issue of December 20 and notice 
above. 

Aprit 7-9. American College of Allergists. Page 390, issue of March 6. 

Aprit 10. Mistakes in Diagnosis of Angina Pectoris and Coronary 
Occlusion. Dr. Howard B. Sprague. Pentucket Association of Physicians, 
8:30 p.m. Haverhill. 

Aprit 14-25. Courses in Laboratory Diagnosis of Tuberculosis. Page 
354, issue of February 28. 

Aprit 15. Massachusetts Society for Research in Psychiatry. Page 
792, issue of November 15. 

Aprit 17-19. Boston Lying-in Hospital and Children’s Hospital. Post- 
graduate Course in Obstetrics and Pediatrics. Page 433, issue of March 13. 

Aprit 21-25. Cancer Seminar. Page 114, issue of January 17. 

Aprit 23. Massachusetts Academy of General Practice. Springfield. 

Aprit 23. New England Obstetrical and Gynecological Society (Spring 
Meeting). Hartford, Connecticut. 

Aprit 25 anp 26. Texas Medical Center. Page 354, issue of February 28. 

Aprit 26. Boston City Hospital Alumni Association. Notice above. 

Aprit 26. Alumni Association of the Long Is!and College of Medicine. 
Page 434, issue of March 13. 

May 3. Annual Meeting. Massachusetts Association of Medical Tech- 
nologists, Inc. Page 433, issue of March 13. 

May 10. Boston Dispensary Proctologic Session. 
March 13. 

May 10 anv 11. American Electroencephalographic Society. Page 390, 
issue of March 6. 

May 11-17. Pan-American Convention of Gastroenterology. Page 434, 
issue of March 13. 

May 19-23. Courses in Laboratory Diagnosis of Tuberculosis. Page 
354, issue of February 28. 

May 20-22. Massachusetts Medical Society. Hotel Statler, Boston. 

May 26-28. Minnesota State Medical Association. Annual Meeting. 
Page 316, issue of February 21. 

May 26-29. National Tuberculosis Association. 
Statler hotels, Boston. 

May 29-31. American Academy of Dental Medicine. Notice above. 

June 5-8. American College of Chest Physicians. Page 280, issue of 
February 14. 

June 18-20. Massachusetts Public Health Conference. Amherst. 

June 22-26. American Society of Technologists. Twentieth Annual 
Convention, Portland, Oregon. 


(Notices concluded on page xiit) 


Page 433, issue of 


Copley Plaza and 


Page 354, issue of 4 
Fellowship Teaching Program. Page 160, F: 
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